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INTRODUCTION TO THE ENGINTERING DEPARTMENT STUPENTS *’

-

, .
N
+ .Now that vou have decided to enter the Statidnary Engineering Program,
the next two vears will be spent acquiring the skills and knowledge needed
You and vou alone are

to -®enter mdustry and successtulls compete.

have the

<

* respoastble for your tyture  Industry .needs workers who

hnowledge. skill, self discipline and pride 1n a job well done. N

- -
‘
.

- : N s . .
The ¢ngincering mstructars will contnue to stress. safct\\ ncatness, and
accuracy  You must learn to aceept rcsponsxblllt\ Take pnde n \oursclf

and t}k plant that vou will bc learmng to maintain and operate.

’

.

ern,
o,

.

You will be ntroduced to the firemans l\sponslbxhncs apd duties. You

b
. mll also le carn how to better ha 1dlc thts\tools of\ our frade.

N ¢

N Y
”

\\‘\\ * "1t is important thatyou keep in mind that you are operating a live plant.
y 2
Wc pre responsible for supplwng steam for hedting. cooking, and baking.

We also supp}\ steam for our air cundmomng and hot _water systems. Our

: .plant must alwavs oper®ee: we cannot shut down. o
~ ‘ h‘\ BN
’ ' v N
" The engineering structors hope that this will be aq;ré‘fitablc and a
LI .
© 7 _pleasant vear. Please remember that we are ]mrc to helf’ You: we cannot
do it for You. o ' v

Vi

e

.
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‘ ' vt . ASSIGNMENT 1-A-1 il N
e N . . . S - . " - o
& s ~ . ' Tide: Shop Safety .° )
. T ()bJCcuvcs S E ; v
1. Be able to recognize all shop safct\ rules. - ol
‘ > *~a
N 2. Be able to correctlt report an acadent. ’ s “
, v ' ‘ ' *
. . - ‘ ‘ . e
. N App(drd[lls o . oL Co - L
‘ e © 1 Last of >hop safeey ru]c w ., : .~
< A b . N
. 2" (Cld(‘r\t rcport forms “ L
« . . . N
3 ).Satgts glasses o ‘ . - . .
,' " ’ LN L ’ " i )
. Procedure: v
1, Rud oyer, lm of Shop Safery Rules. o .
- -2 Check over aceidens report form and be ‘familiar with reasons» for immediate
. , flllmg ’ . .
3. Check and adjust safety glass assigned to you.
N Asswnmcnt S - . . .

Can you ty\plain why shop safery rulcs must_be followed?

Take list ‘of shop safct\ rules home. discuss them with your pargnts. Have them
signed and returgto your instructor. A

Wln do you ttcm caring safety glasses is a good idea? "

Fili out an Accident Report form. Assume that your hand was burned by steam.

Make up the rest of the details as you think the accident might have happened.

‘ . .
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‘ : - assionment 1. 422 'y '
- "ot gt .
. - . ' . M .t
. Tule: Handling Fire Fighting Equipment . ’
. - ~ . -
, B ; . _ ‘ .
- ()bjcctwe ' -
‘1. Be able to use water. CO,y and ta{am C\tmgunhcrs to put out a firc. '
e . 1
« N ’ t .
. Apparatus: - i
. 1. One water extingusher i
‘ . 2 One CO, m(tmgmshc ) .
. 3 Qne Lmvc mason’s mixing tub ) : / , .
. 4 One f(mm extinguisher | - ’ - /
. 5 Oncallon of gasoline ¢ ., ' »
. , . .
' ’ . - . . Loo»
Procedure: . -
) - 1. Students will first examiné three fire c\tmgulshus and be familiar with ]low to
) " 7 operate cach., . : *
' 2 Instructor will set’ up masonry tub with 3-4 inches of water and pour onc gallonof  *
. gas on top of water. ! v > - )
3 Instructor will start fire and show hoy each extinguisher is used. Students will
., : observe results of cach c\nngutshc r on fire. YT
. 4. Instructor will start a new’ f1r§: and each student will use a fire cxtmgmshcr @ put.
\ “4
out fire. . ;
-w . ' 4 ’ -
Assignment: \ ‘
1 -Foltowing the proccdurc abou students \Xall us¢ fire extinguishers to put out firc.
‘ 2: What was the effect of the wager“extinguisher on the gas fire? yo
! 3. Which fire extinguisher did you find casiest to use? ‘
Note  This unit will be done n an open area behind gehool with engineering instructor
! present. He will stare all fires. \ : ©
, , . e )
. \
' . . " " » ’
- ~
- ’ - . N
. .
! - 8 ' , 1
N N ’
N * . ' '
. N N : ! v
' ] 2 \ 3
N 2 .
’ . N * L Al s
O . . N .
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ASSIGNMENT 1—A-3 |
{ J
\ ! . N
. . Title: Housekeeping (Painting) !
. . . (U i
Objectives: :
s
1. Be able to properly mix paint and prepare arca for painting. "
. 2. Be able to pamnt lines. boilers, or auailiaries in boiler rgom as assn:\ncd
3. Be able to properly clean and store brushes and paint cans after pa{ntmg\ <
t
Apparatus: 6 L .
1- Pamt \ ‘ T
2 Brushes -
3. Czcamnu bucket , . ‘
4. L)rop cloths - < .
1 .
Plou.durc . “ :
¥
1. lnspcu area assngncd"to you to make sure it-has been cleaned. There should be no .
signs of oil. grease. or dirt of any kind.' ' . .
- 2. Sign out brushes of proper sice. size will dcpcnd on area assigned. - - ‘
3. Sign out proper color paint. :
. 4. Use paint stircer-and thoroughly 1imix paint. :
' 5. Open pant can being careful not to damage can or cover. ’
6. Use drop cloth; %o protedt surroundmg area. ) ) :
"7. Paint area assigned being carcful to avoid runs. . '
8. Clean all paint brushes everyday. With oil base paints, clean in varsol and then \
SOap sﬂ%ﬂ.ﬂ With acrylic arrubber base paings. use soap and water. . _ .
) 9. Clean pgint can nim_and close can lids tightly. Do not damagc covers. '
4 10, Hawe instructor inspect arca ass’u,md paint brushcs, and paint cans for a daihy ]
L \rmdn, . ' X
L : ’ C
Assngnmcnt ) o | {

1 Follyw pruud\lrc outlined (nbou and pamt area assigned to you.
P = “ ’ . ’ AR ' ' ‘ «

. ) i a , \ . . ) \‘ .

4‘\\ * . \‘ i




ASSIGNMENT 1-B-1 s ,

Title: Shop Organization and Management

» v,
. ’ ’
Objectives: - '
bl
1. To know student’s responsibilites ,
2 To know student’s responsibility in tool crib. ;
3. To know student’s responsibility when acting as ﬂre(;nan
4. w student’ s responsibility when acting as engineer. X«
. ~ ¢ )
@ . '
Apparatus: ’ . .,
1 Student’s repponsibilities :
[ 0y
2. Tool enb procedure . .
3 Student firemen responsibility ' '
Procedure:™ .
1 Review student responsibility. =y Co )
. -
2. Study tool crib procedure sheet. ,
. .. - , ¢
3. Swdy fireman’s dutes.
4. Study engincer’s duties as presented i class.
’ .. - I .
Assignment: . : .
Be  prepared to carry out \?Olr dutics when assigned to tool crib. fireman watch. of'
engineers watch. Remember viour responslblllty whcn assxgned to these duties. .
A ~ . e - s
\ : ‘
\ \ . o . -
£ »* - ¢
- i ‘ . ¢ . '\\
. \ ~ A {
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. o - 7 ASSIGNMENT 2L1A-1-1
. , , .‘ . . ' \ .
PR .. LI . ' , ' “ . ‘ '. »
“ L ) . ) ~ Student's Respgnsibilities R s
. . .. v . . ™ . A N B P U v
. - PR B g e LT NS -
c e , . : L NN
3 s R - .. | e ., )
aro U ‘ C
- ~ 1. Observetall. shop safety rules at"all times. 4 - —
. H : !
-~ . N / ‘ | * ¢
' 2. Report to shop. on nn% and with clean work glothes. :
’ : ' e ) vt - ‘J .
3. @and]c all tools and equipment with res ect' , .
v P Y ) ! g
4. Clean and return tools’and equipment ;'o their ‘proper locations after,use. - :
L . Wt 3 B 1
. .
5. Place oil rags in their proper container. " -
- . s ‘ . : \ ‘ .
’ 6. Complete all safety chcck»ou‘sts before using power equipment.
[N N .

i

7. Immediately report any accident to the instructor. - - s

,

-

(Z_~— 8. Complete “all asslgnments usmg good engmeermg standardy ofﬁsafety. accuracx
nLatn‘ess. and thoroughness R < ' -

. . s
N B ., . . .
Y B P . . * . L - »t
. ‘l' o . - - B
* '« . . FIRRA “a K

.. - .

- ' 9 ‘Report any unsafe con“‘quns observed o the mstruaor Safetv is’ cve'\/ones

) résponsxblht} I C CTw o
- . R . ¢ e

| [ . TR .
% 10.-Treat y our ?C”OW‘studcntS with. the respect you yourself wish’to reccivey,
oo B 'ﬁ ) . - DR - ..’q o L
> . : - - - ' ’
‘ Chnduct voumlf at- all nmes in’a_manner that WIH bring Credlt to 'yourse]f your

<

>

school, and our cngmeermg deparurient. Any discredit s a-reﬂcctlon not oniv on ‘

vourself. but on the department as a vyho]e We are very=proud of our .past graduatcs.
They have been acccpted in lndustr; with-all the dlgmty and. rights “of ;he Stationary
‘ﬁremhn and engmeer It 4s your responsi fht) tolive .up to their déeds and
accon@néhinents Yo can (10 nothing I(’cw—- you'can o’.zl_y -do more! } '

oo - ' e, . N ¥

‘ ~ ‘ o A‘ N
. , . . 'S 2 A L )
: N Sy :
B . L ) .. 3 A
. - A
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» ASSIGNMENT 2—A-1-2~

Tool Crib Procedure

»

1. Student assigntd to tool crib -will get kevs from instructor in charge. Check all tools
and report anvimissing tools at once.

[89]

All.tools or cquipment will be issued only after receiving tool equipment request slip.

3. Tuo)\cqulpmcn’r,\r request slips will be filed and returned only upon return of tool ‘or
equipment,issued. .

4" Tool crib man will not a”ow .anyone other than instructor in charge to enter crib *

.

area. . ~

5 He will be rcspon51ble fqr keeping all equipment-and tools in workmg condmon -
Examples: - . ‘ .
a. Sharpen drill birs - - o s : o (
b Sharpen chiséls ) , ) - '
c. Repairall drop lights - o
d. Check plugs on'all drills o .
¢. Replace damaged hammer hanflles L -
f.  Check chiscls fos mushroomed heads
& Check bladesion screw drivers -

kS

6. He will.report to engineering instructor at end of shop perlod an) tools or equipment :
outstanding and who signed them out.

~}

.- The tool crib man will not leave tool crib unmndcd for amarcason
8. He wﬂl be, rc.sionable for Iockmg up and returning‘tool crib keys.

o -
<
.
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T . A ASSIGNMENT 2-A-1-3 ‘
2 . | , N : { .
Student Fireman'’s Responsibility .
Students assigned as ﬁremen will"be responsible for the fol]owing: ..
Lo \ Report to Boiler Room in work clothes on time and take over watch followmg procedure
) outlined below: ‘ Y.
1. Check water level on all boilers on line by blowing, down gage glass and water
“+ " column. " .
2. Blow down feed-water regulator and low-water cutoff. bt L
. + 3. Check steam pressure and condition of fites. T
4. Check all running auxiliaries for proper temperature, pressure, and lubrication.
.5 Check log for any orders on prevnous shift. .
He will repert to instructor in charge anything he feels is out of order. Then he will -
proceed with freman’s normal duties: ‘ . '
. ' 1. Change oyer and clean fuel oil strainers. : .
s 2. Clean bu§er tip oh boiler on line.
. .3 Test safety va,lves. o . ‘ © ST
4. Keep constant check on all operhting equipment. for proper running conditions. .
5. Check-blow-down control air compressor tank. e b
6. Assist watch engineer with.getting water samples. boiler blow down or any other ,

duties assigned.

The ‘fireman on_ watch will not leave the floor plates for any reasdn unless properly’

rclleved St n ‘
) He will be responsible..for leaving the boiler room area in clean cordition for the next
. shift” - EE N ~ !
K L ) \ L
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. ASSIGNMENT 2-B-1

- e .

£ N -
) o
' ' Title: Factor of Evaporation ] ‘
. N 1 . -
Objective: . . :
‘ . 1. Be able to calcudate the factor or evaporation of a-boiler.
® . M M v’
Apparatus: - o e .

Botlers.that are n service

oo Procedure: - ) ) .
- 1 From vour related science lessons vou will recall that vou find the factor of

evaporation of, any boiler with the following formula:

“

' : < _H_ - [Fw'-32)
. Fact. of Evap = 3703

L]

H = B.T.U. content per pound of steam leaving the boiler

F.W. = Temperawre in degrees Farenheit of the feed ‘water as it enters the boiler.
Assuming the quality of the steam is 100% from each boiler, determine from the .
' steam tables the B.T.U. content of the steam, laaving each boiler.

3. Read-and record the temperature of the feed water before it enters each boiler.

to

" 4. With the data from 2 and 3 above, calculate the factor of evaporation of each
bofler. .
' . . .
v LT )
Assignment: ’ ©,

1. Complete- ‘attached chart and be prepa':ed to discuss your results with the

" engineering instructor.
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FACTOR OF EVAPORATION CHART

"Hs - F.W. {FACT.OF EVAP.
BOILER - | : -

BOILER 2

" BOILER . 3

BOILER 4 - T .~

BOILER §

_ Hs—(FW-=32)
FACT. OF EVAP. = S35

‘Hs=HEAT OF STEAM B.T.U.

\F.W.= FEED WATER TEMP, N
970.3=LATENT HEAT '\OF EVAPQRATION

ka HEAT BASE OF FANRENHEIT SCALE

K
NOTE ALL CALCULATIONS SH’A L ‘BE ATTAC ED
TO THIS ‘CHAR'.T \ 28I
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ASSIGNMENT 2-B-2

¢ Title:

Developed Boiler Horsepower

-

Objective: '
1. Be able to calculate the }i“eve]oped horsepower of a boiler.

Apparatus:
Boilers in service

Steam flow meter

Procedure:

s

1. From your related science lessons, you will recall that the definition of a boiler
horsepower is “the evaporation of 34.5 pounds of water from and at 21 2°F, " To
Fmd developed boiler horsepower, you used the folloWing formula:

Developed boiler H.P. = %&.

- W = Pounds of steam produced per hour

».t .
2. In all calculations for developed horsepower, you will use the factor of
evaporation that"you learned to calculate in unit 2-B-1.
3. Froth the data on the safety valvg& of éach boiler, calculate the_ maximum
horsgpower that can be developed.
4. .Calcgfl) te the boiler horsepower being developed using the steam flow meter.
5. The old method of calculating boiler horsepower was to ﬂnd the total square feet

of heating surface and divide by ten.

o
. ™
\i“

Heating Surface * v

1 ’ . ’
0 " i

Sy .

BPH or boiler horsepower =

N

From data starhped on thc boiler shell, calculate the bode?,horsepowe’i- of each
boiler, - T g

» -
- Y-

-

Assignment: - &,
1. Complete the attached chart and be prepared to discuss it with the eng{n ring
instructor. 5
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Lo ASSIGNMENTZ-CT-3 -
s A £
~ "; . N N - 1,‘- r
. - Title: Saturated and Superheated Steaﬂ
. ‘ Pt
=~ .7 . Objectives: Iy : . < v
R 1. Be able to discuss thte pressure tcmpem‘ture relationship that exists for satgated
' S steam. v ,
. ".Be able to determmc if steam is saturated or superﬁeatecL .. !
' ‘3 Be able to use the steam tab]cs : S |
. . . =y ' . ) .
* Apparatus: ; _ ' ¢
Boilers that are in seryice - . ' ;
One pyrometer - .
Steam prgssure reducing station .
! . o ., ’
% - v R
. : Procedure> J ‘ oo " v
1. Use the attached chart to record all pressures and temperatures. '
' 2. With the pyrometer, take the temperature of the water and the steam of the °
high:pressure boiler. : . B
3. Take noté of and record pressure on the high- pressure *boiler. -
+° 4. Répeat the above procedure on the low-pressure boiler and record. . .
. 5. Take the temperature of the stcam after it has passed from the high- to the :
medium-pressure header. Record pressure and temperature. . oo ‘
. : 6. Take the temperature and pressure of the steam after it passes from the medium-
! to the low- -pressure headers and record. ) i
- R M l‘ N « . ~
¢ - N N Y PR
: Assigiment: . 0o R -
Complete the attached chart using the steam tables to find the temperatures of
X " the saturated steam at the various pressurcs.
2\ Be preparcd to discuss the following with your instructar ~ |
!\ a." Do the steam pressure and temperature correspond? If not why? L e
* ' b. Wasthe stcam sarurated or supcrhuud’ oo

c. If the steam 1s superheated, to what degree is jt superheated?

. ' - & .
. ’
- T .
\ ¢
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ASSIGNMEN'I; 3-A-2

.
AN

. &‘y " b}
Title: Types of Firetube Boilers

&
-

Ob_]ectwe Yo
1. Be able; ta, 1dent1fy the vatious types of flf‘etu'be bbllers and the 1mportant

1

features of eath type. ‘s 4
Apparatus: * Lo . . .
Firetube boilers . - P . '
. Boiler dta sheets : = '
Proce&e:" o : Vot $ -
rl’.'{E/xafnme each steam boiler carefu]]y and take note of the followmg RN
a. Shape of boiler \ .
b. Number of gas passes T ‘ v )
c. Internally or externally fired ‘ - :
7 . -
d. .Shape of combustion space .. -~ . '
ve. Up-take damper location ° 3 a -
. ‘ - o
2. From the boiler data sheets,»match each boiler with its tyrpe. ‘ )
I : , '
Assignment: 7
1. Comglete the attached chart and be prépared to dlscuss the mforma'tlon thh the

‘0

engineer g instructor. ¢
. N
2. Ske/(h/(::e»of the firetube boilers S ]
: ’ . s
B v T ! 4
s . X
» -
Lo \ W . . 3
Y . - - ) o
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Aruitoxt provided by Eic:

- v .
‘ « B
~ . ASSIGNMENT 3—-A-3" . ’
- . ‘ ) ‘ . \
. " Titlet Construction of Firetube Bailers )
Objective: 4 . %
1. Be able to identify thclcxtcrnal and internal parts'of a firctube bol]er\
Apparatus: N
Firetube boilers reT
" Procedure: . . \ ) , .

- .

1. Examine the followmg external: puts of each boiler:.

a. Hand holes
. b. Manholes S\ - 4 . '
"¢ Water legs - '

d. Stay bolts — note difference between high- and low-pressure bodcrs

2. Examine the following infernat boiler parts on a]] boilers that arc open: * - -
. a. Fire tubes . - *
b. Tube sheet X : ; \
. ¢. Stays . : . ) B T
“d. Crown sheet
" 3. Meastre the diameter and the length of the fire tubes on.a borler that is off tho\

P

line. Count the numbert of tubes.
4. Measute the dcpth of the telltale on the stay bolts.”

T

~—

Assignment: < .
"1 Complete the atmchcd chart and be prepared to discuss your data and
mfgrmanon > .
abé’r* the location of the fol]owmg on the _drawing that you sketched from
© v 3-As: . :
Handholes ) S

(o

. a. ‘
) b. Manholes o /
c. Water legs ¥ [ - : o
"d. Stay boltss 1 ’ e ‘
e. Tubes . : N .
.. Tube sheet ' :
g. Stays . ' . . .
‘ h. Crown sheet . o /
¢ . . ’ )

16.

26 - 1 o
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ASSIGNMENT 3>C-~-1 . ‘
. Title: Boiler Certiﬁcatc§ . L
Objectwc , )
1, Be able to list the mformatlon on a boiler certlﬁcate.v
Apparatus:
‘ Steam boilers . , _ .
o - Boiler certificates’ ’
- Procedure: . -
-1. Examine the boiler cemficate for each boiler. )
2. Take note of the following data on each certificate:
Registration,numbers - : . . ¢
Make of boiler and year built
' Type . .

Maximum allowable working pressure
Safety valve $etting

Date of last inspection .
Penalty for violation - “

R ™o a0 o

3. Examine the data on each boiler safety valve to see if it corresponda with what is
on the certificate. ‘ f Y
4. Examine each boiler for manufacturers stampings and check if they correspond.
5.« Check boxler fronts for postmg of boiler numbers. )
| - Assxgnment ' \
, Comple?e attached charts and be prepared to discuss data with msgﬁctor
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-\\ ) ASSIGNMENT 4-A-2

Title: Safefy Valves (Construciio‘rl) ' »

A Ob_]ectrve -
1. Be able to take a safety vane apart and expla/m how it is: constvucted

Appiratus:
. L. Pop:type safety valve
2. Tools necessary for dlsmantlmg safety va]ve

~ Procedure: s 1
1. Examine cut-away of safety valve.
- 2. Dismantle valve making note of all parts. ‘
3. Mvasure diameter of valve when seated.
, ,,/4. Measure diameter of valve when open N
. 5. Notify instructor and be prepared to identify parts ofsafety a]ve '
.| 6. Reassemble valve. : )
I ’ | . .
Assignment: ' .
1. List the parts of a safety valve and the purpose of each part
/ © 2. Using the measurements of valve open and closed, fintd the following: .

a, area of valve seat when c]osed
b& area of valve seat when open

if steam pressure on seat of valve were 100 PSI, ﬁnd
total force on valve- seap when closed. :

R total force on valve seat when opened.

, [ ¢. Increase of total force due to huddlipg chamber

o
+

‘Sketch and labcl pop-ty pe safety valve.

| ' - ~
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ASSIGNMENT 4-B-2

. . 1

Title: Construction of Bottom Blow-Down Valves i

Objectives: -~

« 1. Be able'to dismantle a quick<losing and screw-type blowdown valve.

2. Be familar with the parts of a quick<losing and screw- type b]ow down valvé',

a Apparatus:
e 1 Quick- cTosmg valve
;2. Screw-type valve .
* 3. Tools nceddetd dismande valve
4, M'a‘nufacturer)s data sheet

Procedure:
1. Examine cut-away model of quick-closing and screw-type valve.
,° 2. Dismantle and identify parts of both valves.
3. Take special note of which valve is closest to shell of boiler.
4. Examine screw-tvpe valve carefully so that you can &plain why it can’t t/_p‘
, sludge. y
5. Call instructor and be prepar‘E‘d to identify a]l parts and exp]am operation, i
6. Reassemble valve, s yE
AN
.
Assignment: - a : ; s

1. Follow procedure listed above, take valves apart, and identify parts.
2. Sketch and label parts of both valves. .
3. Explain why you feel s]udga could not build up in the screw type valve.




- '  ASSIGNMENT 4-C-1

?
Title: Construction of Water Column

’

Objectives: \ at .
1. B able to 1dentify the fittings found on a water golumn.
2. B¢ able to cxplain the purposc of cach fitting.
_Apparatl;s: : . .
1. Twao models of a water column
Manufacturers Data Sheets E

2
3 " Tools for dismantling column

Procedure:
1 Examing modcls of both water columns.
2. Make list of all fittings attached and the purpose that they serve.
3. Remove all fictings (except whistle valve, from column and examine internally.
4. Examinc floats and make note of how they attached to whistle valve.
5. Remove whistle valve.

.6, Call instructor and be prepared to identify all parts and describe the purpose they

serve. ..
7. Reassemble wator column.
Assigngent: . (
1 Follow procedure aiitlined above. \S
2. Aftery examining coliimn and gage glass. do you feel it is nccessary to blow down

the column and glass ance a shift. Exgflain.

£

L 2
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“* S . ASSIGNMENT 4-C2 : ,

Title: Location of Water Columns Accordmg to A.S.M.E. Code ‘ .

.

c? T § . i
Objective: . = ;;fb S,
1. Be able to check the proper Yocation of a watct “celumn aecording to A.S.M.E.
Code. - . ‘ ,
Apparatus: )
1 6' Folding Rule
2. Any boiler that is off the line - .
3. A.S.M.E. Code Section | . o
Procedure: )
1. Check Related Science Manual or A.S.M.E. Code for locatiet ’ ) . .
2.- Use any boiler that is off Tine for cleaning or inspection. . "
3. Get elearance from instructor. in charge and add water to boiler or drop water ,° ’.

depending on conditions until it just shows in'bottom of gage glass.
4. With manhole cover off, use rule and measure amount of water over highest
heating surface. . .
5. Record and check against A.S.M.E. Code. - *

6. Notify instructor and be prepared to discuss your*findings.

"Assignment: ' . -
1. Follow procedure outlined above. '
2. What did A.S.M.E. Code state about location of gage glass®
3

What does gage glass location have to do with water column location?
- : |

»

Note.  Checl with instructor in charge as to where he wants boiler water ]evel left.

1 o |




ASSIGNMENT 4—-D—1

“Title: Using Test Gages

hl

()chctwes 1

' 1. Be abrc TO usc a test gage: .
2. Be ablz; o check a pressure gage using a rest g,ngc
- Apparatus:
’ ' 1. TLsr gages

/ ' 2. Ad}mtabk
3. Sma” Stillson, wrtnch
) 4. Boilers on line
Proccdurc

// 1. Sign out test gage and tools needed.

H. Follow procedure outlined above.
2. Notify instructor and have him check your work.

- 2. Handle gyst gage carcfuﬂ)
3. Connect test gage to a low pressure bpl]er on l'e.
) Note' Check for siphon protection.
. ~ +. 4. Compare readings and record pn chart provided.
. , 5. Connect test gage tg a hlzh pressure boiler on ling,
~ 6. Compare readings-and recotd on chart provided.
‘ 7. Calculate percentage crror l(an)
' . 8. Return gage and tools.™
Assignment:




[

" PRESSURE GAGE CORRECTION CHART

BOILER |BOILER |TEST GAGE| % OF |FAST OR
USED PRESSUREIPRESSURE | ERROR |SLOW :

B3

. _ERROR l SR
% ERROR = ACTUAL RE DING X 100

NOTE ALL CALCULATIONS MUST BE _
| ATTACHED TO CHART. | -
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; ASSIGNMENT 4-D—2
' ' . - Title: *Dead Weig‘ht Taster e : e

Objectives: . .
‘ o N 1. Be able to handle a gage tester.
r 2 Be ablc to calibrate a pressurc gage usmg a dead welght tester. .t

N .
[N
3
.

Apparatis: ’ T : A :
1. Dead weight tester
2 3 prcssure gages
. 3. 6" adjustable“wrench : o

. . 4. lnstructlon sheet on dead wexght tester

b ‘

-

. - | Proccdurc i o )
i « Sign out equipment needed.

Read instruction sheet ondead weight tester. . :

. Set up gage on test block and record yoyr reading on chart provided.

- 4. Notify instructor when you have fimsb%d and be grepared to demonstrate how'
.. you got your readings. ' ‘
o - i . \

.
. .

uN'

[

'Asmgnment. ' ' ‘
B . } . 1. Eollow procedurc outlined above. J

3. Befort setting up gage on testet, not‘fy instructor and explam how you wx]l
proceed with your testing.

< / 3. Record all readings on chart provided an/d be prepared to defend your ﬁndmgs

o ! . .
- ‘ T
'

. “
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" PRESSURE GAGE CALCULATIONS .

RANGE | WEIGHT | READING | ERROR. | % ERROR |
* GAGE[ | 1 ~_ | T~ T 1 .
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" ASSIGNMENT 5-A-1

Title: - High-Pressure Feed-Water System

e
.
e

N ,ObjcctiveS',
Be able to locate the high-pressure feed-water lines.
2. Be able to Iocate every valve. firting, and control on the high- pressure feed-water

,“ e

line. - , ,

N

3. Be able to determine every possible way of getting water. to the high-pressure

. , /
boilers. - . T - ’ ) ’ // e
c{ . ‘ 2
* i - - N / N
Apparatus: . . : " - .
Feed-water system . '
’ o . ' . S -
. “ ' i .
Procedurdg : ’ . be o

Yol know from .your related science ' élasses the importance of water in a boiler.
v The loss of water in a boiler that is on the line could cause scnou damage or a
lBes b boiler explosion. B
R gessary that the engineef dnd the fireman of a plant know all the
Ke?d ¢ lines, valves, And gittings and also be familiar with every possible way -
\ N of gett a atet to thec : J )
3 Tracxﬁ A Bygh prcs e fee%}-water lines from the_ feed-water sgurce to cach
1 i
|

bsdike o , ake cafeful note of all valves and fittings. Az
,,Ass ;ment

\

z /

]

ctz/h of cach Jine labe11r7 all valves and ﬁm/ngs. Y

. £
. / ‘
!
J‘ N !

! . . .o
. . Sket 'o‘i\ as\indigated e]o‘w sh wmg direction of flow: *
3, \ starl g /frd)m ,*ed water hcate/r( and using ,reciprogating
fee ter p ) LP./ ’ . ) . / «
/ \ : | , s, -
/ b. Boilgy No. 2\ starting ffom tHe condcns te regQirn tank ) 3
Boiler ¥4, 5 \- \starting/from feed. water hieatet usi g the centrifugal pump .
d ];gl No. 5 - startigg from t,hc condensagt tan ; -

EREC -3

»
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ASSIGNMENT 5-A-2 |

~ |

Title: Low-Pressure Feed-Water System , ‘\
|

AN

.

_Objectives: : .
1. Be bble to locate the low- -pressure feed-water lines. L
2. Be pble to locate every valve, fitring ahd control on the low-pressur fccd -water

~ lige . - ‘

3. B¢ able to detepmine cvery possible way of getting water to the low-pressure
boiler. ~

+

-

Apparatus: , T
" Feed-water system
. iy
Procedure:
The loss of water is as scrious in a low-pressure boiler as it is in a .high-pressure
one. and it can lead to the same results — damage to or loss of thc boiler. It is
impprtant to know every part of the low: prcssurc feed-water system. !
Trace all low-pressurc feed-water lines from thcn’ source to each low- prcssurc

boiler. Take note of all valves and fittings. . '

Assignment: s . . .
¢ 1. Sketch, label and indicate directiont of flow of feed-water to the boilers listed
" below: - , :
Boiler No. 1 — from low vacuum tank
Boiler: No. 1 — from condensate return tank
Boiler N6. 3 — from high-condensate return tank
Boiler No. 3 — from high-vacuum tafik ) -
fioiler No. 4 — from gravity-feed water tank
Boiler No. 4' - from condensate return tank

- This will mean $ix completed chtcth.
‘Be prepared to éxplain and dxscuss all parts of thc ]ow -pregsure feed-water
thh the instructor.  ° ) : ;

. f N




&

. ‘Title: Fuel Oil System . . Ce

Objective: ' '
‘1. Be able tolocate thc lines, firtings, pumps. valves. and accessorics that make up
the fuel oil system.

Apparatus:” - ) o
No. 6 fuel oil system’ ’

Procedure: .

‘

‘Trace the fucl oil system starting at the Duplex fuel oil strainers and endmg at
the line returning to the tank.

2. Take note of and examine cach fitting. pump. valve, and accessory.in the system
when possible. ' T
3.

Make a rough sketch of the fuel oil: system Label each part and show direction.of
the flow of ail.” »

———

C -

.

Note:  All ﬁttings‘punjps. valves and accessories must be included, N
1 . X .

-

<y




v

O}\jectives: | . .
1.
2,
.3

ASSIGNMENT 51-B-2

~
- Title: Fuel Oil Tank Soundings

< -

Be able to take a fuel oil sounding.,
Be able to'read a fuel oil tank caljbration’ chart.
Be able to calqulate daily fuel bil yonsumption.

!

Apparatus; R .

- Soundingrod , , L e e

Procedure .

Jank calibratidh chart ' ' o
"Key to tank .
* Varsol and Rags . .

'
«’ ¢
N .

Using “the soundmg rod; sound No. t andr-No 2 fuel-oil tanks

1.
2. Record thé readings from each tank. o )
3. From your readings, determine how much oil is in the tanks by usmg the fuel oil
‘tank callbratlém charts. . . ) : '
4. 'Record the amount of fuel oil in each tank.. . ; . .
5. Find the tota] amount of fuél 011 by addmg No 1 and No. 2 tank readmgs in
gallons.- « - .
6. Calculate the day’s consumption by subtractmg todays total amount from: ~
yesterdayStota] '7,9 Q\ x <. ' .
7. Record the day’ sconsumptlon on the/‘dally fuel oil log sl%eet y
Assignmient: ) ) S , I
1: While acting as fireman or assistant flrcman take soundings on No 1 and No.
fuel oil tanks. . S 7 o
2. Record your rcad,mgs ' Lo | .
“3. Calculate and rccf)rd,the daily fue[ oil consumpuon on|the ]og provided.” -,
4. Repeat the abovc assignment for five days Ny

o / 4 & Ny |
~ ‘\‘ \ L , & 0 -
A——— . -
\ ,5 LY ' v - - '
\ . . 4 ].r R . . 'n\ $ i . ) 1
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" ASSIGNMENT 5-B[-3 . !

' Title: High- and Low-Pressure Gas Systems

v ‘ . * -
Ob_]CCtIVC . e

1. Bt able to locate the parts of trc high- prcssurc system.

2. Be able to locate the parts of ?‘ e low-pressure gas system.
| , )

v, r

Apparatus: ' T

Numbers 3. 4. and 5 gas burner systems
Procedure:

1. Trace the hloh prcssurc gas line from where it cnters the boilerroom until it enters

-

No 3 boiler. : ST ‘ oL .
\ ’,
2. lTracc the hlgh pressure gas line ﬁrom where 1t enters the boilerroom until it enters
No. 4 boiler. : . :

.

Trace the low-pressure gas line from where it enters the boilerroom until it enters
No. 5 boiler.

4. Take note of all parts that ‘make up each ’gas system.

. 5. Make a rough sketch ‘of each gas' system going to the bojlers \above. Label all
\ parts. I )

' ' t '
Assigntent:

I3

~ [y

-1. Make a finished line drawing of the gés s}.'stem on No 3 b01]er

2. Make a finished line drawing of the gas systegh on No. 5 boiler.
3. Make a finishied line. drawing of the gas sysy¢m on No. 4 boiler.
4. Labe] all parts on ca,gh drawmg and indicate the direction of flow.
‘ L}
’ a
’ N ) £
. v ’ :
‘.o “ ! * ‘
£ : 4
1' - “
0 . .
L '%‘/ -
L4 ¢ »
] ’ i ~
. .
e L
. N 32 4 1"
+ L i
3 ., ’ 2 v o * - .
4 . s
» 4 o N

' ‘
- . ] '
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ASSIGEMEI_\{I;S—C—I . v

Title_: Draft System \
bjectives: ' o o ’ '
1. Be able to explain the basic draft system in a boiler room.
2. Be able to locate the forced and induced draft fans
3. Be able to locate all draft ctgntrol dampers. A
4. Be able <o locate all draft gage lines on a boiler.
Apparatus:
Roilers * T~
Forced and induced draft fans ™~
Dampers
t . . .
Procedure: : a : .-
1. Tracesthe path the gases take from the furnace to the stack on eath b&er
2. Take néte offans, dampers, fhad draft gage line connections. -,
3. Make a rough sketch showing the gas path thréugh each bo:.ler to the stack
Include fans, dampers, and draft gage connections. -
4. Trace draft gage connection lines from each boiler back to'the main panel board.
\/ . A
A551gnment
", 1. Make a finished dxhwmg of the gas flow through each boiler to the stack Show

" direction of ﬂ/w

o

~

the location of fans. d/pets, and drafe gage line connections. Label and indicate

Complete attached chart and be prepared to discuss it with the 1nstructor

, ) . ‘
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* ASSIGNMENT 6—Av-2

‘ "Title: ' Feed Stop and Checks
Objectives:
- Be able to dlSdSSClnb]C a feed-stdp and a feed check valve.
2. Be able to identify the parts of a feed-stop and a feed-check valve.

'l
Apparatus:
1. Globe valve s ! ;
2. Swing check 2 \ -
3. Tools needed to dismantle valves
4. Manufaguﬁ%tata]bgs'

Procedure:

1. Sign out valves and tools.
Dismantle stop valve, lay parts out on bench, and identify a.ﬂ parts.
Take special note’of flow through valve.
Dismantle check valve, lay parts out on bench, identify all parts.
Take special fiote on operation of check valve.
Notify instructor and be prepared to identify parts of both valvés,
explain the reasons for their being installed the way they.are.

Rl i

-

N

Wt

Assignment:
Follow procedure outlined above.

2, WB\ must pressure from boiler be on top of valve seat?
3. Why is the pressurc stamped on valve body?
4. Whatlis the pressure stamping on our high-presglire boilers?
¢ - . <
.,
~
)
. -
R
. N 5 ¢
v ‘ '

35
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ASSIGNMENT 6-A-3 . . -
: “~

Title: Gasket Selection agd Mcasurement

Objectives: N ' i o .
) 1. Be able to identify the dlfferent I) pes of gasket matenals and the servicg they are
used ffor. ;
2. Be aljle to take measurements for making a ringlgasket. ’ |
\‘M"\' 3. Be able to take measurements for making a fn]] lgasket. ;
Apparatus: :
1. As/sortcd, gasket material 5
2. Manufacturers catalog .
3. Compass * . '
4. Inside and outside calipers i L
5. Rule ‘- ’ . )
6... Two picces of poster board 12” x 12" ;
7. Flange ? ; £ -
, N .8 /
Procedure: ‘ h !

1. Sign out equipment needed.
2. Using, n@ufacturers catalog, identify assorted gasket matenals, an.d. the service

they are used for.. . —— - . y ™
3. Using flange assigned. proceed to tak.c measﬂprcments for-a ring gask t as fo]]ows :
(Sketch 6-A~3-1) A -
- a. Using inside calipers, measure 1n;51de diameterof ﬂange Record this dlmen51 n
T a as ID. : . - X
b. Using jnside caliper, measure 1n51de diameter of bolt« holes.
: dimension as OD. 7 o
c. Using compass.and & board s’r/ibé/z; ring gasket with the dimensiohs
- recorded. —
\ 4. Using flan igned, proceed to take measuremen“ts for a full gasket
(Sketch G<A—3~2) [ e
- a. ?ﬂ{outmde calipers, measure and record outside dia.(A} ):d/)’ i
‘ ’ B) ﬂangc Lo
. b. Usin calw(_métsn’re"and record the size of bolt holes (C) -

., AR Bolt circle 'by mcasunng from outside edge of flange to center of byt \
g e *,,'f d. To find distance between bolt };o]c centers, measure from outer edge of one
" bolt hole to inner edge of adjacent bolt hole (E). ' .-
ot — e Using compass and poster board, scribe a circle using OD (A) of ﬂange
/ f. Using the same center, scnb\a circle using ID (B)? - - -

g To find diameter of the bolt circle, multiply measurement (D) by 2 and
subtract from OD (A).
h. Using this measurement and the same center..scribe bolt circle.

I Set compass to distance (E) and starting at any peint en bolt circle, scribe an

Y arch across bolt circle. Continue arownd usingeeach point. of 1nterst3cf“n as a
center. The points of intersection are the bolt ho]c\centcrs .
36 . g
. n /
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ERIC

Aruitoxt provided by Eic:

. | F
oo . ‘ | [/ I ,
j f : ‘ C T : e ‘;
| ASSIGNMENT 6-B-1 /
o | | -
Title: Open Feed-Wager Heater
[ A
Objectpves: - —_
Be able to IPLntlf\ the parts of an open feed-water heater and the purposc they v
serve. L
Be able to trace the path of stcam. water, oxygen, and other non<ondensible ~__
.| gases. " .
N !
Apparatus: / . \|
Open feed-water heatef in boilerroom.
Progedure: ~ :
1. This assignment can only be dope when the opes feed- water heater has been
e . taken out of sérvice for its annual cleaning. , Sy
2. When heater has been opened examine it internally.
3. List all parts and the purpose they servee
. 4. Trace the flow of steam. condensate, city water makeup internal overflow. and
‘ suction line tp pump. Cy s - ;o
..’s._ Find out how oxygen and othet non‘condensible gases are vented. N
6. Be prepa:ed to cxplam to instructorshow hedter works. . . ’
A .y N *
, AN p
y Assngnment v
wL 1. Foﬂow the procedure outlined above. and make a straxght ‘Tine sketch including all
) parts of open f‘et:d water_heater.
® : ) * ~
7 - < .
- -~ . —,
- b
| - ) ) . -
\ b4 ) » ;’ o
1
~ 4 ‘ N
. . .
- . . .
.~ o N
« = r— ‘\‘ R
3(? - T
, -/ . - —
- ) 4
¢ -
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// ASSIGNMENT 6-C—1

. : Title: Feed-Water Regulator

ey '
, Objecrives: .o .
“ 4 . - - . "
! L . [1. Be able ‘o entify, the internal parts of Both a mechanical and clectrical
o feed-water regulator.” .
2. Be able. to describe how both 34 mechanical and electrical feed-water regulator
- . &
! work ) '
| ,o \ v
f 4 ¢ .
Apparatus: ° , .
1. Lut-away model of a McDonnel Miller regulatat. ) T .
2. Cut-away model of a Copes regulator. o e
} 3. Manufacturers data shects )
. w b '
4. Electric mefer ~
! ,
Procedure: ‘
. 1. Student will take one regulator at a time and with manufacturers data sheets

identify all parts.
2. Using the meter and the electric-regulator. note the operation of the control when
the float is moved. .

3. Carcfully examine inclined tube and note how movement of:ubF can causc valve .
to open.

Ar
4 1 .

- Assignment:

A
1. After becoming familiar with the parts and operation of both rggulators, notify
mstructor and be $repared to identify parts and operation.

2. How does the action of the Copes regulator affect'the operation of a feed-water
. . pump?® . .
L S . )
, .
. - R
) - N 1 4
s -
o+ N
d t .
- r - :
’ ’ R )
~ L3
’ R » " °
\ . '
N . ! - > . .
hd N Al .. * a A XY \
. ‘- , “ ~ " .
: v 40
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N < ASSIGNMENT 6-C~2 b
‘ Pe oo v " Tifle: Low Water. Cutoff ’ | )1 ‘ N
! N , i
e Objecgivé’s: - - . I’ ‘ '

. B able to identify the internal parts of a low water cutoff.
2. Be able to describe how the low water cutoff operates.

N .
~ " . 1

Apparatus: ’ . ’ .
.1. Cutaway of low water cutoff. - \
2. Cutaway of combination low water cutoff and feed-water regulator.
) 3. Manufacturers data sheets - ' S )
B 4. Electric meter ®
¢ M , * .
Procedure: i

'1. Student will examine cut-away of a low-water cutoff and identify ‘all parts using -
manufacturers-data sheets. ' -

2. Student will connect electric meter and note operation of regulator when float is
moved. ' .
3. Student will examine combination low-water cutoff and feed- water regulator. :
4. Student will connect electric meter and note operation when float is moved.
5. Student will identify pump control side and low-water cutoff side of regulator. -
[} / . N /'
Assignment: ¢ ) /
1. Follow procedure outlined “above. Y ..

2. When you are finished, notify mstructo? in charge and be prepared to identify
parts and discuss operation of the controls.
3. Do you think it important to blow down a low-water cutoff daily? Explam your

answer. - . ] <

3 L ) .

4. How many ways can a low-water cutoff be tested? Explam how thls is done. -
N - . . s

- . -t
v

~.
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Aruitoxt provided by Eic:

: * ASSIGNMENT 6-C-3 o

Title: Gasket Cutting /
. ): ’
Objectives: : .
1. Be able to use a gasket cutter. , : - S
2. Be able to follow the procedure in cutting a:gas\kct. o I i
. . .
. | !
Apparatus: ' » .
1. Gasket cutter kit S \
2. Cutting board ’ \ S
3. Sheet packing - i
4. Rule - . o . . |
5. 1 picce 12" x 12" poster board
\ !
Procedure: - ' t ' _ Do
1. Examiné gasket cutter and attachments without blade being inserted.
2. Set cugter for 2" radius. then have 1nstructor check it. Set it for 4*5/8" radius.

and have it checked. . .

3. Instructor will assign_ you a gasket to cut. Takc all necessary mcasurcmcnts “and,
cut it first on poster L board. )
4. After instructor has checked it out. proceed to cut gasket using gasket material. .
Note: Blade on cutter should: be set to just a little below depth of packing.
Never leave cutter with blade extending if you have to leave secure blade.
AN . . . . . ' . -
Asmgnmcnt [ (ST ’ ] e :
1. Follow procedurc\o'u\dmc\d above. ‘
2. Have instructor check all- your work before using gasket material.
' .3. After cutting yoar gasket, tag it for the service it is to be used for and tum in to

instructor for grading and filing on the gasket board.

Vs
X
! \ ~




© ' - ASSIGNMENT 6-D-1 .

r¥. N N .: -ﬂl
Lo ‘ " Title: Atmgspheric Return . .

« B 2

Objectives: . . ;
1. Be able to locate the condensate-tamk in"a system. ) ~
2. Be able to identify all the lines going to and leaving the condensate tank.

3. To know why an automatic city water make - -up is used on condensate tanks and
. *how they®work. ¢ N o
e . . . N . . ! -

Apparatus "t ‘ ' .
1. Condensate return tank 1nﬂ>oilcr room .

@

w4

.t A

. . .

v " Proecdure: . - ; .
< 1. Student will cxamine conflensate return tank, identify all fittings and trace all
) ‘ lines coming to and leaving tank. : -
. 2. dent wilkebserve action of automatic city water make-up.

3. Student will sketch condefsate tank, label all its parts, and indicate al] lin

where they cayc from and where they are going: ¢
-~ . N

v

AssnganV/ ‘ % .
1. Follow procedure outlined above. Finished sketch will be turned in to instructor.

ot Be prcparcd to identify all lines and fittings. ~ N

. ' -
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ASSIGNMENT 6-D-2 \
. - Title:  Vacuum Tank .
S . < - »
‘Objectives: ., - ) .
1. Be able to locate the vacuum-tank in a svstem and describe how it works. = -
h . ‘ rd
2. Be able to dse pump selector switch when needed. .
. . . - -
3. Be able to recognize and corregt faulty operation.
T W . B ‘ 1
4. Be able ta identify all the fittings. found on a vacuum tank and the purpose they
SCI:VC. - . ' ~ ‘e
* »  Apparatus: e i ’
1.« Vacuum tank in boilerroom ’ .
o L)
2. Manufacturers catalog . C o
I . ) : . P”
. \ . e . “. - . - '
Procedure: L& ‘ -

1. Examine the vacuum tank and identify all its parts and know the purpose- they
serve. Use manufacturers catalog for help. '

- 2. Trace all lines coming to and leaving the vacuum tank~and be able to identify
their point of origin and destination. ‘, . .
3. Work sclector switch and note operativn of pump. v

4. Operate float switch and note operation of pump. | :
5. Mahe sketch of vacuum tank and pump. labeling all parts
6. Notify mstructor and be prepared to discuss pump operation and all parts.

)
'
.

Assig11311c11t: <.
1. Follow procedure outlined above and tutn in finished sketch, .

’ » v

13




-~ - | , SIGNMENT 6—E\-1 I ¢ '~ 7

/ Ti e:/'l Reciprocating .mp
Ohjectives: / ; !
X \/ 1. Be able to complete]y strip’ down ja rec1procat1n¥ ump. ;

\ v

; /
nre Apparatus: / ’ /
‘ 1. Reciprocating pump

3. Be able to reassemble and set th¢ valves on a re procat}r g pump.

2. Manufacturers data sheet |

] ,
. /\‘V\j Tools needed to dismantle pump '
[
e " / '
!

Procedure: [‘Lb
1. . You will be assigned a pump to strip. cléan, and reasse le.

*

2. Be able to théroughly clean steamt and water sidg/ of a réJ rocating pump, .
ghi cC1p g pump,

2. E‘cammc pump and then sign out tools needed.
3. Mark all parts before any dismantling is attempted /
‘ 4. Notify l{‘nstructor and have him check all mafkmgs / /
g 5. Complc, ely strip the pump and thoroughlyclean all /parts. Have instructor check
/ : out all [cleaned parts. 70 / ,/ -
[ 6. Rcasse/nb]e pump and sct valves: F
/ 7.

test run pump tOgCtTlCl" ,

}
4

As&gnment '/ J - . {
* Follow procedure outlined abpve. , o

2. Describe step by step procedure fol]owcd in dismantling pump.

3.” Show by sketch the steps taken in placing pump in mid-position.

4

Be prepared to discuss how fou set pump valves.
I 4 ) |

- “w

Hook up air lines to pump: then not:fy instructor: You and your instructor will -
<X



: ASSIGNMENT 6-E—-2 "' -
. %

]
1

! .. © Title: 'Cch‘rrifu?al Pump ! .
‘ / |

dbjective: ! ' !

'

1. Be able to/complctc]» strip own a centrifugal pump. / K

2. Be able to describé€ the purppse of all internal partsz ,
ion.

3. Becableto yeassemble pum?/ﬂlnd check for free rot7
- / . ’ »

Appamrus 5 ) ‘ / . ‘
1. Centrifyy gql pump / \ AP '//
2 Manufacturers catalogs 7~
Tools needed for dlsmanfhno ‘ T
. ; - , N i
Procedure: j ’ ( - B o, '
1. You will be assigned a pump to strip/ clean, and reassemble. ' S

2. Examine pump and sign out necessary tools. ) -

3. Mark all parts before starting to dismantle pump. Noti'fy‘instructc')r and point out,
all markings.’ ’ ‘ ' o
Completely strip pump: then clean and lay out all jparts on bench.’
[dentify all parts and be prepared to discuss their purposes thh mstructor _—
6. Reassembld pump making sure it is rotating freel

.

o &

\

Assigninent; B e -t
1. Follow procedure outlined above. . R
2. Have instructor. check all markings bcfore stripping pump. B ";; -
3. Be prepared to identify all parts of the pump and the pui’posc y serve. 1.y ;.

. 4. What can be used in place of packing? - :




.. v & v
d ASSIGNMENT 62E-3 , ~ ' o
. Title: ./Injccnor ’ ‘ \;
Objectives: \ ‘ f?’ v s ) .
L __]. Be able to locatc and’ dcspnbc the parpose of a feed-yater injector. o /
' .2, “Be able,to trace lings commg to and lcanL]g the injector. and know the purpose "

v of ..l“ xalvcs of these lines. ;. -

~ . i .
3. Be dble *to completely strip an ipjector. cl(lzan it, and reassemble it ready for -
- scrvic;c. T : ‘ !

¢
/ .
i
!
.. <, . i

. . - I
APParatus o ' ' /\'
R 1. Injector in boilerroom -

*

. . g
- 2.” Manufacturdrs data sheet

. * . - a ! ’ .
. Proeedure: * ¢ _[- : . . .
.\\'

o 1Y, Trace' all i mes going to and leaving the injector. o ’
L ? Makc anr ug:b skctch labeling all lines and valves. to

order,
‘10 work’ on it. ~

%4, Examine injector and sigh out necessary tools.
1]

5. Remove injector from lipe: dismantle; clean thoroughly, and lay out all pa/rts.
6. Nortify instructar and cxplam parts and how the injector works.

: \Rcasscmblc injector and pur it back on line ready for service. a
A551gn ncht , "
“Follow procedure outlined above. i / 4
‘2: Submit finished sketch showing alt valves and lincs: C
] " , / /
N r ’ T .
’ 1’ ‘} ‘ :’ —‘ . *
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ASSIGNMENT 7-A-1 L . |
. Co b a \ ' .
. | e S . ‘ ‘
. Title.| Qteam to Water Cycle . \‘ ; \
i . . |
- i . , \ ,
Objective: .7 \ . )
a 1 Be able to sketch Lmd explain the steam to water cvcle. , N

2. Be able to describe how condensate returns  to the system.
1 R . »
3. Be able to explain why it is important to save condensate.

»

H 7 .
: y : vr 1%
A para.t\w - . i |
Boiler . < '
Steany lines ' ' . ' e
N . . . " . /"J
' Domestic hot water tank e - . .
M ~ - . 2 .
Vacuum return system ' . ; - s .
. v
, IP occdure: : " ' / P )
1. Trace steam line fram the Boiler that is on the Ifne*fo the low-pressure hgpder.
2. From the steam header. trace the steam line ye’the domestic hot water tank. ‘
. ' 3. Trace the eondensate line return from the dompstic hot water tank to the vacuum
, urmn o \ o
. um - .
, 4, ake note of all valves and ﬁttmgs on the ling ) o
. [ 5. Make a rough sketch of the system you h/avc jus . parts and
. mclude the dlrcWow : !
. ' - ' - - /
. " , ) . ,
Assignment: ' ‘ _ ]
1. Comp]etc a finished sketch of the steam to water cycle. e S

3" e prepared to discuss all parts of the ¢ cle with instructor. -
prep : y y

e




| ot
% """""""" ‘Ob]ccuv‘g

o "' B ‘
. : ! '

= ASSIGNMENT 7—A—2 : /

e

D }\Titlc: StCJI!iﬂ ‘Headcrs
1 ' ' :
D f )

f e

1. Be able to locate and n the purpjsc of the high, medium, and low-pressure

3. Be ablc to locate and explain the purpose of all the va]vcs on the high=, mcdxum
and the low-pressure steam héaders. .o

Apparatus: .
High;. medium-, and low-pressure headers and fittings

® ‘ f
|
, |

1

Procedure: .
/e of all valves and fittings.
pressure headers.

thigh- to thc medxum and from

1. Carefully observe the low-pressure header. Take no

2. In the same nfanner observe the medium- and high

3. Carefully obscqe the cross connections from thel
the medlum to the low-pressure headers.

4. Take note of all safety devices and record name plate data from safety valves.

Make a rough sketch of the stcam headers and include cross-over. connections.

valves, and all lines connected to headers. -

Label all parts]nd show the dircetion of flow. «

-

Assignment:
1. Make a finished sketch of the steam/hecaders complete with all lmes, fittings, and
rvalves. Label and show direction of flow. :
2. Complete attached chart and be éparcd to discuss chart and fm hed sketch
with your énstructor, / ‘ )

1

\ < S

A8
A
‘/
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ASYIGNMENT 7-A

N

- |
.

Title:‘ se of the Nippl

¥
i

Objectives: : \
1. Be able to explain purpose of a nipple chuck.
2. Be able to use a nipple chuck. .

Apparatus:
Pipe cugting and threading machine
Set of nipple chucks rule
Soap stone .
Black iron pipe

Procedure:
1. Show instructor complcted safety check-out sheet.
) Examine nipple chuck and its components.
Set up plpe cutting and threadmg machine and insert mpple chuck.
. Make up a blakk iron pipe with a close nipple and one other 6", 5%", 5
smaller nipple.
Clean die head and pipe machine.and return nipple chuck to too] crib.

n

Assignnient: - ‘ a
1. Follow above procedurc and have the ‘instructor examine the two pipe nipples
that you made.




¥ ~

3

°o X :‘ \ .
. . . SAFETY CHECK-OUT LIST .
"\ . [ -
| v S S b, . o
| ‘ Co TiNe: Pipe’Machine Check-out List
| C - -
i ' Studeat ' ’ ! I
S ! ‘ ’
> . ' !
\ s . : J |
1. Check over machme and seKthat t}lere are no tools fr rags}l}'ing around. S
‘ \
2. Check machine and know proper rptation. . ¢
. ..
3. Keep rags and loose clothing away from machine when running.
4. Secure pipe before starting machine. N o .
’ ) . . . // -
5. Make sure proper die is being used.
S 6. Do not' face the machine to cut threads faster than normal. —
. 7. Do not wa]‘k_yivay and leave machine running.
. . .
- *~ 8. Make sure oil is flowing over work while threading. .
9. Do not trv to stop machine with your hands.
* 10. Do not check threads by rurming your finger over threads with machine running.
d . A Y
’B:( 11. After using machine. clean it and leave it ready for the next man.
12.* Always wipe up any oil spills on floor. )
' , 13, Wear goggles when using machine. i o
'y ‘
- Srudcnt Signature ' Instructor’s Signature . )
L4
'd - —
* »
. - “
. ¢ :
- - ® . }
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. , ASSIG?AAENT 7-A-4 s
N ot )
: LIS Title: «Pipe Fitting
- . ~ . - . .
: | ' M
- " Objectives: » ‘ ) .
. i . . A /
N 1. Be able| to lav out a pipe fitfing job. / : i . .
/ / | 2. Be abld o complete a pipe i/t/ting job. o S~
1 | . . . Y . ———— T
\ 3. Be ablef to test a pipe job fpr tightress. |, -
g : ” ! ! i
} . Apparatus: [ S “ C :
R — lron pipe and fitungs L { ‘ | e I | .
‘ : Tools ‘ ' I { ?
Pipe fitting compound r ; o
! =
. . J
Procedure: . "
) 1. Following the attached drawing you will cut. thread. and assemble the pipe and
_, ~fittings according to vour instructors specifications. All measuremefits must be
) exact. L . ‘ Py
‘ 2. After assembling the pipe and fittings. you will connegg it to the city water line
for testing. It must be tight., .
4
P Assignment: . . .(
Instructor willexamine and test the fimshed job. .
\
« ]
. - <
j
) .
s N A
2 '
( ' N
’ 54 ’
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) ASSIGNMENT 7-B-1"
. Title: Main Steam Stop and Automatic Non-Return Valves
Objectives: ' N ‘
. 15 Be able to identify intermal parts of a main steam stop valve.
2. Be able to identify internal parts of dn automatic non-return valve. ) \
’ . 3. . Be able to describe how an automatic non-return valve functions. '
- ’,, , ) . . /
. Apparatus: | ' ! , ;o
[, Cut- aWaV of a main steam stop valve : SR /
= ! Automatic non-return valve / N
. T Manu‘ilac!turcrs catalog on valves -t ‘ o \ / '
[ e . ~ ' . . . . s i C
N : : : T 1w
P Y Procedure: | T e o ' ‘
¢ . 1. Examipe the cut- away of the main steam stop i
j ' 2. T,?’ke art,'examing, and 1den£1fy all parts of the valve, >
: , j 3. Reass ble va]ve and check |for free movement by openipg and c]osing valve
. i sevcra times. “~ ¢ ; I
|f 4, E‘(am ne the automatic noT -rekurn. o Cu
‘h._/ 5. I‘)lsmantle and examine ‘all | parts ' ‘ , o U
6. ldentlfy edch-part of the valve. B ‘ ‘
7. Reassemble and check for flee movement of aﬂ mow\g\p.a{ts L
~ Note: Instructor is te be nptified when cach valve is dismanted, Studerjt is to be
T prepared to’ identify and discugs the function of each part in t}ke\mves with the
— instructor. . ‘
» ) N \\\* \
+  Assignment: - T N
1. Sketch and label a main steam stop valve. T~ i
. 2. Sketch and label an automatic non-return valve showing thc direction of flow.
E4
, £
‘: . / .
’ \\ 3 '
4‘ ‘
. l y
B _ ,
L . - ‘
B 60 :
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N \ ASSIGNMENT 7-B-2 D
J N Tlr.]c Pressure Regulators .
}
, : . | 7
Ob_]CCtl\'/CS | :
o * 1. Be able to identify the parts of a pressure regulatmg'va]vc /
\ _ ] 2. Beable to describe'how a pressure regulating valve functions. - ;
B 3. Be able to dismantle a pressuge regulating valve. ‘

4. Be able to assemble a pressure regulating valve. \
5. Beable to test for proper functioning of a pressure regulating valve.

3 ¥ . i

Apparatus C /L
Pressure regulating valve tools’ ! . ) ‘L /“@
, B / ' j
Procedure ‘ / : v
R 1. Dismantle gnd. cxpmmc all parts of the rcg,u]atlng valvc .
. 2. Take carcful notc? of the ¢ Won of the valve (%(s‘c, scat, and disphragm. N
3 Lay all parts out and jdeny fy each part. ; [
1 4. Notify 1nstruc§tor and b preparcd to identify ' ea¢h part ahd to discuss it ‘
|+ function. ‘ 1“ “ / ' ]
1 5. Assemble the ?ptcs ure repulating valve; be, sur }that all parte arc in the correct
. positioh. P! ) b _ ' !
6. Take note of Axrectlon of flow through the valve. \ P .
7\ Conncct the propcr préfsure gagos ‘to the air, lines] and tedt for t,lgh ness and I
- operating condition ofcwipm\‘e.nt! f l .l L . | !
/ . Note: In$tructof will el present whi]q: you are csti‘ng‘va]w;., , “ ‘ ’ Do
Vo ! { . ° iy
Assis.,nmjnt b ‘f ‘ !/‘ & ; ! ! f

ﬂ |
Be prepared to discuss %c fo]]owmg 1temy with the 1nstruc+or: ‘ / f -

1. Parts of the regulator

. 2¢ Moving parts of the regulator
3. Parts that are subject to wear
4. How the regulator functions |
. L4
\ ;
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Thermostatic stcam trap’
——Inverted bucket stean® trap

Title:

-

b

ASSIGNMENT 7-C~1

Non-Return Traps

r, 1. Be able todescribe the function of: o
. a. Float b
b. Thermostatic
' c. Inverted bucket '
’ 2. Be able to check and service a steam trap.
* Apparatus:
. Float stcam trap

: "~ Set of tools for dismanding and reassembling

. Procedure: .

~

*

©

Dismantle and examine the float tragt’aking note of all parts.

ER}

Aruitoxt provided by Eic:
.

n; 1. .
| 2. Rcasscmb]c trap. . ’
i 3 Proceéd as in stepsone land, two. first with the thcrm?statlc trap and then with the i
/, inverted bucket trap. , ’
B 4. Notif\ instructor and pe prcparcd to disquss the parfs and their function in steam
: . trap‘s‘bcforc assembling cach tmp ‘ ’ , ’
B 5. The igtructor will, asdi ign you a live stéam trap v&hlcﬁ you will sectire, remove " -
‘, ig:‘ ‘ from the steam linej cl:ian‘ and rcp'nr Tc?st trap befare ihstal]mg on st¢éam linc.
L ]« | o l
‘ Assignment: : ; | o l f
1., Instructor will check trap that you fserwc d ilth a pyromctcr | . |
2" Sketch and label all three traps and’ show di ction of flow through ca¢ h trap. i
e | |
y - i {
- - ’ \ 1
: ’ s
’ : I
, .
+ ' -
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‘ ' N ASSIGNMENT 9—A—1
3 . N ' -

., . ) Title: Qil Tanks and Piping

@Ob}ecnvcs " .
1. Be able to change over fuel oil tanks.
A 2. .Be able to transfer fuel oil from one tank to another.

Apparatus : . ‘ _ )
v ‘ Fuel oil tanks and piping . s . -

" Précedure: - >
« 1. Examine all plpln" to and from the fuel oil ranks. ‘
2. Trace the lines. and notice where all stop valves are located. '
: 3. Without closing or opening any valves, simulate changing over the fuel oil tanks.

- Repeat until you are confident that you can change over tanks.
. 4. Without closing or opening any valves. simulate changzyo'f fuel oil from No. 1 to
. “*No.2 tank. . N
After you are sure of being able to transfer oil from No.1 to No. 2 tank.reverse
the pgocedure and pump from No. 2 to No. 1.
. Note: Db not open or close any fuel oil valves.

-
N & i

}

r o

Assignnicﬁt: ) j : .
1. Notify
discss any item pertaining to changmg over the tanks.

° © .~ +.2. With the instructor still present, you will transfer fuel oil from No. 1 to No. 2
tank and dunrfcvcrse the procedure, pumping from No. 2 to No. 1.

Aruitoxt provided by Eic:
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ASSIGNMENT 9-A-2 .

Title: “Fuel Oil Pumps and Heaters (Changing Over)

Objectives:
1. Bc able to change over fuel oil pumps. ) ’
, . 2. Be able to change over fuel oil heaters. : ’ -,
Apparatus: o
. Fucl oil pumps |
Fuel oil heaters  ° . . ‘
) )
Procedure: J o
1 Examine all piping valves and fitting connecting the fuel oil pumps and heaters.
2. Trace the path of fucloil through cach pump and heater. '
, 3. Without closing or cépcnmg any step valve, simulate changing -over the fuel oil
. pumps. Rcmcmbc/hc pump is a positive displacement pump. .
’ 4. Without closing dor opening any stop valves, 51mulatc changing over the fuc? oil
N heaters. . : .
Note: Check yﬁc temperature control valve. . . , o
- Assignment:

: 1.

Notify thu instructor and be prepared to change over fuel oil pumps and heaters.
Also be prepared to discuss all items pcrtalmng to changing oyer fucl oll pumps
and hca{crs . -
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N l . ASSIGNMENT 9-A-3 -
£ . - . €
* ' ’ - Title: Gear Pumps
- .
'« Objectives:” . . ,
- , T ] N 2 H 3 . @ . -
‘ 1. Be ableto dismantle a gear type pump . M <
. 2. B& able to locate and describe the purpose of all internal parts.
., ‘ , 3. Be able to reassemble a gear type pump: ‘
. . . . ) . . 4
2 " Apparatus: R ] ' ,
y - Gear Pump ! h ,
. Tools ' . - C o ‘ -
- f R ’ ! “ ’ ) ‘\
. ) Procedure: ‘ ' :
- 1. Mark all parts of thc pump before dismantling; this- will .assxst you when . v
) M N 1]
. . reassembling the pump, o ‘ L.
' 2. Dismiantle the pump, clean, and lay out all parts. - . T ‘ ,
, Co
- 3. Notify instructpr ta cxamine all parts with you. Be prépared to dlSCUSS locauon
and purpose, of each. part. . e 7 e ’
i 4 Reasscmb]e the pump makmg sure that all movmg parts ‘are fre¢ T ‘ ‘
o ‘// - s - - b ' . Lo ,, b L A
. Asslanment . / - ’ - < e ‘ . :
. L 1.-"Have the lns[ructor mspect the ﬁmshed pump e e T ’
v * t N - et
R . ] \_:_ PR ._\«—‘/"_ - . . 1 S R . . |
DY . .. , , ) . - ? 1
. : ‘ b . : |
8¢
.o
S
O

ERIC

Aruitoxt provided by Eic:
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| g ’ ASSIGNMENT 9-A~4; ~ ;
| ‘ B S ~ / : '
" . Title: Pressure Atomizing Burners - . .
: - ) : S ) .
| ()bjcctwcs S ; . - ) "
: 1 Be able to disassemble and assemble a pressure atommng burner.
2 Be able to ldcnnf\ and state the function of all parts of a préssure atomizing
| ‘ burner. . ’
3 Be able to set up. adjust. and fire off a pressure atomizing burner.
| b .- e e . *
} . ) , Apparatus: - : ’ ' -
| ¢ Pressure atomizing burner tools .
g - $
. Procedure:
, 1 Disassemble all parts of the burner. and mark each part as it is dismantled.
. 2 Clean and examine all pdses, .
3. Noufy instruetor and have him chcck all parts. Be prepared to dxscuss the parts
K . and the function of tach part.
. ’ . 4 Rcassemble the Burner and check constantly for free movement of moving
i T . _parts. . ® ’
' 5. Check for the cogrect electrode setting. ..
S . " .. 6. Sect burner up in location sclected by i instructor. .
‘ ) .Prepare burner for operation and for possxb]c adjustmcnts
-+ 8. Notify instructor before firing of ‘burncr. . .
E _ 9. Fire! of‘f and ‘make mecessary adjustments. ' : \
R ‘ ' 10. After a 15-minute run. secre birmer. -
? . ¢ . - o N \ B ‘ . M
" Assighment: B ~ ) -
‘- 1. Follow precedure outlined above and nonfv mstructor at chc dcstgnatcd times. Be
- prepared to discuss the operation of the hurner wnh Bim.© . '
- . . ’ ” -,-: ) . . . ‘
‘ s ‘ .
@ - S
e LV . . .
‘ B ‘ . . \ 2
> N . Al
. \ ¢ ¢ ' - R ’
e < ' - 2
LY : S :
¢ . _
. A , B , : .
i - -« . ‘\ .
. ’ 3 .
- - . y _ X . .
(’;Z\ : ‘
1 ) ~ ) ' -~
, o \ K ~ :

LRIC
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PAruntext providea by enic [l
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ASSIGNMENT 9-A-5 C )

+ Title: 'Rotary Cup Burner

Objective:, .
1. Be able to disassemble and assemble.a rotary cup burner.

Apparatus: . .
Rotary cup burner '
TUO]S '

Procedure: .
- 1. Mark cach part of the burner clearly. -
2. Disassemble burner, and clean cach part as it is dismantled.
3. “Lay all the parts of the burner out on the bench.
4. Examine.each part for wear or possible damage.
5 Notify instructor and have him check the parts with you.
6. Redssemble the burner. Du not forcc any parts together, and check for the free
movement of all movmg parts

»

-
-

Assignment: ' 8 v

1. Have the instructor inspect the finished burner.
2. Be- prcparcd to discuss the fungtion of the burner, oil flow, and air flow. .

rs 4
. . ( ]
- . N ’ '
» * ®
¥

S




" Objectives:
1. Be able to identify the parts of an air atomizing burner.
2. Be able to perform routine maintenance on the burner.
.
Apparatus: ) ) \ =
‘1. Burner on No. 2 boiler
. Procedure: .
1. Make a one-line drawing of burner No. 2. and show the following:
a. Burner tube “
b. Oil pump and air compressor
c. Primary air line '
d. Lubricating oil-air tanK*"
¢.  Air pumpdilter ‘ '
f.  Modutrol motor
- g Low-fire adjustment screw ~ high-fire adjustment screw
‘ h. Control panel box
i. Oi solenoid valve * :
J- Primary air prcssurc'gagc '
k. Primary air adjustment valve
l. Gas pilot solenoid valve
‘m. Lube oil cooler
n. Oil temperature gage -
) o. Air shutter
. p. Fuel oil heater .

2. Show the dircction of flow of the fuel oil. '

3. Check lube oil level in lubricating oil-afr tank.

4. Clean air compressor filter.

5. Clean fucl oil strainer.

Assignment: )

1. Make a one-line drawing of the No. 2 burner showing parts listed above.

2. Show the dircction of flow gn the fuel oil drawing.

3. Perform the following maintenance:

ERIC o

Aruitoxt provided by Eic:

o
ASSIGNMENT 9-A-6
~

Title: Air Atomizing Burner

a. Check lube oil level in oil-air tank
b:. Clean air pump filter. o
c. Clean fucl oil strainer , ’

5 74
: \ ()4'
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Aruitoxt provided by Eic:

3

™

L

ASSIGNMENT 9-C-1

Title: Gas Piping, fé!ves and Fittings
[4 \
Objectives:
"1. Be able to identify thc parts of a solenoid valve.
2. Be ahle to describe how a solenoid functions.

[y

3. Be able to identify valves and fittings found on a gas line.

Apparatus:
Solenoid valve °

Butterfly and slow opening valves. gas cock and pressure gages on the gas link
Tools and electric tester .

« Procedure: . )

1., Disassemble the solenoid and examine all parts. .
Test coil for continuity.
Clean all parts. ’
Assemble sBlenoid valve and test ¢ for operation.
Examine the piping. fittings, and valves on No. 3, No. 4, and No. 5 gas lines.
Take particulat note of the following: * ° . p s

[ R A

a. Buttetfly valves

b. Slow opening valve

c. Main gas cock

d. Pressure-reducing valve
e. Pressure gage readings

Assignment: . : .
1. Be prepared vo discuss with the instructor the following about solenoid valves: "
a. Purpose of cach part . -
b. Test for coil continuity

¢. How the valve functions

[SS]

Complete the attached chart and be prepared to discuss all *items with your
instructor. '

*

. - 65
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Objective:

1

. a vaporstat. aind an aquastat.
Y ] . . S
Apparatus: * / o Yo
1. Prpssure-trol N - ’ /
2. Modulating pressure-tr I 7
3. Vaporstat / ,
4. Agquastat , { /
5. Screwdriver ) . & .
6. Manufacturers data sheets . .
7. Continuity meter —/ :
. i
Procedure: .
1. Student will sign out all necessary controls and tools.
2. Take one control ar a time; open it up: and with manufacturers data sheets
identify all part , ~
© 3. “Using data sheets. study how each control works and how it is set.
4. Using continuity meter. test control operation. ’ ' -
5. Student will connect a pressure-trol to air test station and notify instructor: Then,
explaip how he will set control and demonstrate how it works
Assig}lmcnt: ' .
© 1. Follow outhned procedure,  NOTE: No testing is to be done without instructor
being present. )
2 Why g5 a siphon needed withea pressure—trol  and a modulating pfessure-trol
and not with,an .aquagtat? ) B
3. How does a vaporstat differ from a pressure —trol?
4. What 1s meant by a buil t-in range® ,
5. What 1s the cut in and cut out point of the boiler that 15 in operation now in  our '
* plant® ‘ —

/ —

!

/ -
ASSIG/\IM ENT 9-D-1 .

Title: /é)n—OffControls
i /

)

.

Be gble toagjust the settirfgs pn a pressurc control. a modulating-




: ASSIGNMENT 9~D—2 ) ——

1 : ‘ - oo
Title: Temporary-Pressure Regulator and Relief Valves ™+

» * A

Obj ectives: . .
1. Be able to wdenufy the parts of a temperature-pressure regulator.
2. Bc able to describe how the temperature- pressure regulator funcuons\ . .
3. Be able to entify the parts of an oil-relief valve.
4. Be able to dcscnbe,)]ow the oil-relief valve functiops. .
v . d
// Apparatus: 3 .

Tem perature-pressure rcgu]itor-
. " Qil-relief valve

B - /

Procedure: 4
1. Ixsasscmb]c the/temperature-pressure regulator: clean and examinefall parts as

/ 2. ILay out a]] pa ts in the ordef that they are found m the regulator.

. ; 5./ Test regulator for correct opgration.
‘ 6. Disassemble the oilrelief valve.
’ * 7. Clean and lay out all parts in order.

- 8. Have vour instructor check your work.

N SN
9. Assemble relicf valve and test for correct operation: ; <
10. Take note of the location of all oil-relief valves and temperprure regulators in
. : the boiler room. ‘ :
] I -
Assignment: -+
. : : ‘ \
. , - 1. Have your instructor examine the regulator and valve.

¢ 2. Be prepared to discuss with the instructor the following: B
a. Purpose of cach part 1
' b. How the regulator and relief valve functian -

3 (IW(I\C attached chart. ~ R

o | L ' 73
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Aruitoxt provided by Eic: ~ . . . . >




. - - LOCATION OF
'TEMPERATURE AND PRESSURE REGULATORS

-OIL RELIEF OIL TEMPERATURE
VALVES “* | PRESSURE ,REGULATORS |




g ,  ASSIGNMENT 9-D-3 .

‘ * - y N
. »
| Title:. Programmer )
| ‘ L] .
: ' . .
| Objectives: ,
| ’ 1. Be “able to 1dent1fy the parts of 4 programming control. . .
“ 2. ‘Be able to show where the wires on a termmal block go. i
" ’ - 3. Be able to check continuity on one pair of wires.
e . - y - ) ~ .
L3 . - . ) v
Apparatus: e . ‘
) . 1. Fireye programming control g T
i . 2. Fireye bulletin CP522 v ' .
3. Continuity meter - ) . S
Procedure: .
* 1. Student will sign out necessary equipment. ‘ i _
2. Using fireye programmer and data sheet, locate control and check wiring
schematxc .
3. Trace wires from terminal block to controls. _
4. Using data sheet, I6cate cam assembly, flame relay, master relay. and lockout
. - switch. "
- “ *
. és/s}gnment: . .
" Follow outlined proceduge. .
2 Using attached chart, indicate where wires go to from terminal block. .
3. With instructor present, 1dent1fy cam assemb]y, flame relay, master relay, and
lockout switch. :
’ i 4. Demonstrate how you would test continuithbetween two points, "
' [
. \
- \
~ F) s
- . \
- “ ’ L} ’
A . - ~ A +,
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ASSIGNMLNT 10-C--1
Y d * «
. \ ) .
AN ' Title:  Combustion Process
. X ' .
. « +
. Objectives:
N - “ .
“ 1 - Be able to desenibe thes combuston préeess fis e tahes place wan )
» . - ] !
. turiiace , ) .
. . .
\ 2 Beable to deseribe the tacrors that can atfecr the combustion process.
\ ‘ o \ 3 . .
Appar; .
catn boiler in use
> . * ’
\ Procedure: i .
N ) Lt -~ . .
o . 1 Watch and hsten 8¢ instructor duning the denjonstration.
\ p— P, . . -
o\ 2. Take notes of impyreant details and of cWanges that take place in the turmace
\ _ . yanges,
\ \ during the demonstragon: ., .
N N3 The instructor will pefform the following ofperations:
\\ . N Ll £ 4 4
NN a. hmproper fuekair rgo . , - \
A \\ \ b. Improper atomizatioof fuel
N N . - -
. ¢. Reducing of furnace temperature .
D \ \ . . 2 s o
‘ N . Insufficient time for combustion af/tuc -

NN
>\.s.sig’n\qent:
. \] (\Qﬁﬂctc the atrached chare. g . .

. .
‘

N ‘ "

N NN

\

ERI!

Aruitoxt provided by Eic:
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ASSIGNMENT 10-D~1 :

. Title: Fyrite Analyzer ' .
Objectives: -
1. Be able to dismantle, clean, rcdmrgc and assemble a fyne CO, testdr.
2. Be able to use a fynte CO, tesver.
3. Be able to nterpret, COy readings. .

N .
. ) )
Apparatus: .
’ . 1. Fyrite tester kit ' - -
2. chl:ggcmcnt parts kit
. 3. Data sheet T "‘
4 Fresh CO, fluid .~
5. Thermometer o
’ Procedure: .
A ™~ 1. Student will sign out all matciml necessary. - :

= 2. Disassemble fyrite tester. *

Note:  Liquid inside is caustic Do giot spill on clothes or yourself. Dispose of

. liquid i5i slbp sintk. ) . .
@ 3. Thoroughly wash all parts with warm soap and water. ‘ 7’- )
& ) . 4. Examine and replace any defective parts. % '
_ 5. Using data sheet. 1denufy all pares and the function _they perform.
i 6. Add fresh liquid and rcasscmb]c tester. J B
Note:  Be carefud liquid is .aunm‘. . o LT
. 4 7. Adjust scale to 0. . — ’ o ;
- . "8. Have instructor check fvntc tester, T o ‘
) 9. Read data sheet on how to take €O, readings. * ; 4

10. Explain to instructor how you will uscdfyrite tester
1. After instructor has checked you out. go to bmle? roon. Report to stydent

. cngineer. and then take CO, readings on all boilers on line. R ' _
12 Record all readings necessary on chart ‘provided. Report bagk. to lab. ‘md‘ usm‘:,‘ AR
- fy rite chart interpret all necessary data as cq]]ed for " o o RN -" B
. . .‘r i LR R .
. Assignment: \ SR N ' . -
.1 Follow outhned procedurcs. K ' ’ L / CoL e
! Note: Do not allow liquid from v nte to. \,)1” oH clot/mlq or pn your \km .o .
. , 2 Using attached chare. take the followng CO, rcadmg of all boilers on hine: RN
* 2 Readings on h]bh firc t v L '
. . 2 Readings’on low fire, o T ' o
- 3. Have instructor-check vour readings: chen clean uprand rcuth your test set. - 7
, \‘ ¢ " A . I . ‘ . . S
' . o . 74 , X
v b . b T

e . . : <; L T : S
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. s - . ASSIGNMENT 10-P - y
] .‘ ' "
. .
. . . L * * Title: Orsat Analyzer -
o '()bjcc(ivcs: o > ’ . ' .
L , v 1, Beable to prepare an orsat analy zeg for testing boiler flue gas. . ‘
! ) 2., Be able to set up analyzer in bojler room.
Lt ¢ 3. Beable to rake a flue gas analysis using the orsat. .
. [ M *
"+ 4 Be ybly to interpret. flue gas readings.
L4 \ M .
Apparatus: .
) Data sheets - instructions and parts list for orsat .
Procedure: o «
B 1. Sign out orsat analy zer-and any’ other nccessan material . =
e 3 "Read operating instructions. - .
' * 3 Notify instructor and _explain in detail how you would go about taking reading.
‘ 4. With instructor présent. ifistall orsat ‘analyzer. next to-the boiler being tested. and
* take readings on all boilers on line - during hlgh and low-fire cycle. ’ )
* - 5. Record all readings onchart provided.
4 0. Clean up all test equipment and report back to lab to interpret results.
) . ) I
Assignient: _ ‘ o . 3
’ ) I. Follow oytlined procedure. ' - T
2. Record all reedings on chart attached. ™ . c \ AT,
: Uy “w
3 How does the orsat analvzer differ from the fyrite anal)zer' - R
- / 0
. 4. Can vou see any advantagc using an orsat analyzer? . el
g 3 How does the fvnee CO; reading compare with the orsat CO, reading? '
x - * \.'
v .. X 3
. s ’ - B a t 2
. W
v N T - » ’
« . 2
- I3
>
*
¢
' ' .
t
- . ’
’ . . 76 : 1 A: 4 ™ d
. . ) . ‘
- " ' - ) . 3 > )
. . - - . “’
Q . . '
ERIC 86 \ ) e
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Aruitoxt provided by Eic:

-

Title: Differential-Pressure Flow Meter —

Objectives: ’ -
1. Bc able to describe how a differentiad-pressure flow meterieConnected to the line *
and unit. o -
2. Be able to blow down the connecting lines.
Apparatug °
1. Differential-pressure flow n?//
Procedure: ‘,__.,......--—-—-’;,
1. Trace th¢ lines from the steam ﬂow metertgo the orifjce p]ate on the steam line.
2. TakgJnote of how it is connectell to the line. / .
3. Refnove the meter from servicq by closing high-.and lowside valves, and then
o‘£‘1ing by-pass valve. :
4. Disconnect both high and low pressuYe lines from the meter.
5. Blow down each line making sure it is clear. (If unable to clear, notify instructor.)
6. Reconnect lines to ‘meter and wait one hour for condensate to fill lines.
7. Put meter back into service by opening low-pressure valve, closing by-pass wvalve,

and then opening high-pressure valve., - * L,

8. Check for possible leaks and correét operation.

. ' ) . ’ -
Assignment: . ' - N
After following the above procedure, notify instructor before putting meter back into

service

A

ASSIGNMENT 11-A-1 ki o

T




Vo © ASSEGNMENT 11-A—2
~ - {

Title: Positive Displacemefit and Variable Area Flow Meters

Iy
L 4

Objectives:

1. Be able to identify the various parks of a positive dlsp]ac\cmcnt meter.
2. Be able to disassembleand assemble a positive displacement meter.
' 3. Be able to describe how the positive displacement meter functions.
4 4. Be able to identify the various parts of a variable area meter.
5. Bc able to disassenble and assemble a vanable area meter.
6. Be able to describe how the variable area meter functions. .
§
' Apparatus: .
‘e 1. Positive displacement meter )

2. Variable area meter .

Procedure:

1. Examme the positve displacerhent meter before attempting to disassemble.

Mark the parts carefully as you proceed. {

Disassemble the meter. Clean and examine each part as you do.
When the meter is completely ap\ar:/clpaned. and laid out on the bench, notify
. nstructor.
After examination of parts by the instrdctor,assemble the meter,
Test meter checking for leaks.
Repeat the procedure steps No. 1 through No. 6 for the variable area meter.

NN

/”
~ aw

e

t
N

Assignment: , .
L. Have instructor check your completed meters.
2. Be prepared to-discuss with vour instructor the fellowing:
' a. Parts of ¢ach meter

) b. How to take cach one apart and how to assemble.
« ¢. How cach functions when in scrvice. K
~ .
LY ! \’
i
v \ N
>
» f- ~— /
. ‘
1
. w 4 .
. .
) . 'S .
. .
o N o ’ . - -
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Aruitoxt provided by Eic:

= - ASSIGNMENT 11-B-1

——— N
- . Title: Calibrating of Draft Gages ;
. . * 1

., N ‘/\
Objeetives .

Foo Beablo to e g tost manomctar to test drate gages. .

2. Boublo to recabbrate drate gages using a test manometer.
JApparatus. ® : ( .

I Dratt manomerer . T

2 l)mff st Udve . . { '

\ ’

Procedurer . -

I Examme cach ingtfument and read directions for use carefully.

2 Wuth cach mstrument. measure and record the pressure in the furnace of cach .
- -
apcratmy boler .
. . : i
30 Wath cach instrument, measure and record the pressure at the breeching of cach

sperating boder
PoMake o g()mpdrlsun{ of the pressure readings on the draft gages and the ¥eadings
that vou recorded whith the mstruments. How do they compare?

5 Makhe necessary adjustments on cach draft gage. .
6 Chiek for accuracy throughout thfr:mgc of cach gage.

= Rochooh cach drafe gage with test instrument and record readings.”

% Note .y unusual conditrons, . "
¢ | | | -
»\sslgnmcnl" -, - r
I Compliy attached chart showmg all data.and readings taken. . ’

. - .

B . 4
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ASSIGNMENT 11-C—1
¢ -
Title: Locating and Describing Thermocouples
(Review of 10th Grade) .

) Objectives: .
1. Be able to find the lochtion of the therm es in our plant. /
" 2. Be able to describe what each thermocouple $recording. ! .
Apparatus: Ty .
Thermocouplesyin boiler room. recorder. pyromet
. M A ! ‘
Procedure: ' ‘ -
) 1. Identify each thermocouple in the boilerrogm. Make a list naming the line cach
’ theMoocouple is attached to and its lockafizn\)n that line. With the pyrometer.
‘ " measure the temperature at each thermocouple location and record. : '
2. With recorder running, check your readings against the recorders. Did they
compare? If not re/gheck your readings. ' ,
Assignment: ) - l - .
1.

Complete attached chart showing all data and readings taken.

’ » -
R -
) .
- 2
N -
[
.
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' THERMOCOUPLE CHART -

| LocaTION TEMPERA(IQR_E - TEMPERATURE |DIFFERENCE .
OF - |WITH PYROMETER | ON 'RECORDER ~}# READINGS -}
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Appararus: . o

’ . et %

¢

< . ASSIGNMENT 11+D-1
] s, Tide: Interpreting Recorders
Objectives: h ‘

1.

1.

Be able to read data from a recorder.

2. Be able to use the integrator reading on flow r;.cord
3. Be able 1o use all data takén from recorders.

~

Brown Recorder
2+ Hay's Recorder

’

v

Procedure: '

d.

.
> P
- -

]

grs' .
5

b. Read and record steam flow reading.
.c.. Read andérecord steam préssurc from recorder. ’
d. Read and rexord integrator reading. ’ |
c.. Calgulate total stcam generated over previous 24 houts.
. ‘ .
Assignment:

1. Complete attached chart recording all readings and data‘'taken:,

>
]

. ’
2 Y "
. . .
’
‘
~ s -.}
~
f
. i © N -
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N
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1. While working’as the assistant watch engineer for a one*weck period you will
Read and record all temperatures from the brown recorder cach day.
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. : AN . RN v ‘ ‘\
" \\\ ! = . . s ¢ . . ’ ;
\ N . ASSIGNMENT 11-E-1 | . '
\\ . N ) g
\ Title: Maintaining Smoke Indicators
Objectives: ) "
‘1 Be able to chean a haze gage. ' a

2. Be able to check the light source.
3. Be able to clknge\t}]c lamp in the haze gage.

N ‘
- - ¥

¢ 2 *
App.tratus : A . _ )
1. Haze gages in- the box]cr ooN )
- N . » * . v
Al . N
e . Pr()wdurc

1. Switch off haze gage, at the pane] board. Check to see if power is off.

2. Clean lenses .?t“hé,ht source and at_received end with a clean cloth.
: 3 Switch haze gage on again, then open\receiver cover to check light source.
‘ 4.. Close cover and check reading at the ‘pagel board.. °
: 5. To change the laing in the haze'gage, proceed as\(o[}ows
< . a. Switch off haze gage at the panel board, v N N
- o o ‘b. . Open, sendmg unit In the breechmg and\"cmovc thc old. bulb
j 7 c. Install new bulbard clean lens. . .
.7 % & Close unit and switch 8p the haze gage. \\ \ \
- B " ¢. Check recciver for correct light: . S P NN :
v & ) L R ."" . . \\\ AN '
’ Asgonmcnt : \ ’ Coe \\\ N

AN

. 1 Clean hazg gage- e.xch Bay for one week.
N

2. Record in the botkrroom }og that it was ‘cleaned. \
¢ Yo 30 df there is ans unusual condition with the haze gaye, that O ould be rccorded
. . 4 Rccord an the béilerroom log sheet if the light sourcewas clu\ge

.
B ‘e -
L )

* « "Neter The abovu can be dom thn you afe assistant engmc

er fi}&\\vécl\
A2

S

[ P - -

Aruitoxt provided by Eic:
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-
v - Log all restles and add chermeals 1f nccessarsy,

cngineering “studént. run boiler water tests, -

engineering student.

"y . i ¢ B .
/.!}. S e
ey ST 3
o i * ' ’ S .
\ < T ' < . - .
. _ ASSIGNMENT 12-B-1 .
L | . “ i ) B
“ Title: Internal Feed-Water Trc,mn;-nt . - ///
Objectives: S ‘ ‘ T .
1. Be able to u)]hxt borler water samples. :
2 Be able to tist bol]ur water Samp]us '
. c p2
Apparatus ‘ , - T N
1 Boler Water tost cabmet ] Y .
- 2 Water samp]mg bottles " ' |
3 Gloves ‘\ . n ‘ N
1 Foed water test book | C R -
3. ’Eccdfw;atcr conrrol sheet ’ )
6. Fodd warer fog p . IR
Progedure: . . . ' '
"1 Student will report to engmeer.on daty Under his direction, talxu a water sample
"' from cach boiler thit is on lihe.
2. Use gloves and. bottle holder when drawing sample.. . ) e
3 Blow down line before drawing sample and fill bottle to overflowing und (‘}‘ it
4 _Bfing samp]c to test kit and let cool. R .
5. Using mstrucuon on testing boiler water and under the direction of the wnior

.under the direction of the senor €

. 2
 Assignmment:  * ’
.. 1" Following putlined procedure. draw water samples. run al] required tests. and log |
.l results. Add any chcmlca]s if needed. or blow down Boiler if tests so indicare.
Coe2 Al worl\ will be carried out onh afterreporting to student cngm!‘cr on duty and
with the sentor present who is in charge of feed-water, trcatment. -
3. What are the variotis tests thauh we to be rum on our beilers? : d
4. What' hurpos. @ these tests sére? -
5. Make a copl of vour feed-watey log ard turn it in Wwith this assignment. i
i . ' . . . . ) - g .
.

. v ‘e v !
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N
ASSIGNMENT 12-C-1-
. RN . 'I_'ntlé: (‘ emical Cantrol Methods

' , \ . ( . '/ , i ) \ ’ . ;3 . .

. ()bjccigwcs. . - AN
N e 1 Be able to min feed-water chemiaas U
- 20 Be able to add chemicals to boiler water \ ) )
) . L o . ' '
- Appardtus: ' RN "
— , 1 Feed water chemacals ) : : <
<, 2 Chuomical buckets . . :
- 3 Gloves ' i N ’ .
~ 4 Bu-pass feeder S BB ’ .
. Py . p¥ Cy
. Proc?:durc ’ ' i ’

N

. 1. With senior in charge of feed-water treatment, ml\f"";cqmred chemicals.
2 frace hnds and valves on by -pass feeder on the b(}gﬂcr receiving the chemicals.
% "3 Noofv instructor and explain how vou would is8l3tc by-pass fecder.
1 lsolate, bypass feeder.and chemicals: and place it in service — putting chemicals
i ‘ i "~ boiler. ; ) & .
2' ) M . . » s
Assigninent’ ' . ' %
' : 1. Find where chemicals’ aro;stmcd mrid know how to 1dcnt1f} them. °
. L2 MY rcqmrcd chemicals; and(tracc all lines and valves to- by-pass feeder.. * ‘
Ce S 3 .Do not open or closc an\tvgfvcs until instructor checks you out. ’

4 “8éme chemicals “are caustic: alwavs wear g]ovcs and flush off any spills with

e . plents. of cold water - i .

_ ) What avould happen 1prtncd top of by- pass fccder before it was isolated
- . fr()r;z/svsrcm’ ‘ 59
Aft\ chemicals added are cntercd on the log.

ctch by -pass feeder including’all valves. and indjcate ﬂ()//

I

7/

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:
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* # %
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t . R N
) ' ’ ASSIGNMENT 12 .2 ' ’ K
Title:  Blow-Down Tank '
" .
\()bjccuvcs. : .-
. A -~
1 Be able to Yemove blow-down tank trom service . X o
¢ ‘ \ . .
, 20 B able to dram and dean blow down tank.
N ~
3 Beable to replace gashet. dose up.and put tank back i servee. . .
, +
Apparatus: . N .
. i . .
1 B()[tom blow dm\n tanth r
Vs 2 \CW k'Ja!\L"( ) e
N 3. Taols needed to remove manhole cover -
4. Brushes and scrappers for cleaning ’ - - )
= . . L . -
. 5 Sdfcry signs g Co e ‘
e ‘ -t h - ~ - . ' . -
Procedure: . : ' T oo .
1 Notify engineer an dun that blow-down mnk, fs being tal\cn out of senvice.
"+, 2. Hang safers signs on A1 boilers on linc. (Do nog.blow down; ., ’ ,
. 3. Dump tankiremove manhole cover. afid clean rank. ,
4 YClcan manhole cover and ring on rank. g T S
e 5. Have instructor inspect bc/[(rg closing up and pitting blow-down tank back in
service. . S u ¢ - . . .
- v O Notify engineer %}»(‘K}’[__\ when tank is ready and back in.service. . '
"~ Assignment: \ i : ’ : ,
- 1. Follow outlned 'ér()gcdurc%. ‘ '
s 2 Why must ¢ngineer on dutv be nouficd when blow-down tank is being worked
4 .
on” .
¢ . oy
. .30 Wy s it so important to clean manholg cover and ring?
) « 4. How does water leave the blow-down tank. and where docs it go to? .
5. How, do vau prevent pressure fmm bmldmg up in a blow-down tank? ,
‘ s “‘ - .
P ~ e <
ooy s
7Y \
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’ / i | ' P ‘ s )
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ASSIGNMENT 13-B-1 | 1« - g ‘

. Lo o ’ Title: Components h .
» « . \ ’ "

s
-~

‘ " @bjéctives .ot x o
"1, Beable to trace the compregsed arg svstem m ouf th;‘
.2 Boable o oo oany COMPIESSQn W have to our co‘nrrdl‘ A svstem.
. oo ’ T . ' .
Apparatus, . v ‘
1 Allwr Gompressor e in our plant
] M -

.t

IXJ

e Procedure:
1 Trace all air lines from our shop. AIF COMPressor. .
L 2 “Trace all air hnes fram ur main gontrol ayr COMPIOssOr. -
. . \ 3 e Trace allair lines from-dur au“har\ Lontrol alr compressor.
' 4 Make o sheteh showing all awr ines, .v&cs cte. dnd indicate where theylare crgfs

[ - -
- P " S

Aconneécted. . . .

. . . . PN @

Assu,nmcnt' . . . ‘ .
e e I Follow outlined proceduré: and turnin a hmshcd labeled sk&tch. ) / "
2 Why do,vou think 1t is necess. i to have our. sLlop air comprcssor md n o our

4 v

- control air syspenty . . ‘ : - .
' “ 3. Complete attached chare showmg all'pre; ssurcs Tndicated. '
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‘ y
o . ASSIGNMENT 13- C 1
- . . Tide: Compressor Operation ‘ e
3 \§" ’
, Objectives: )
. S .~ 1. Be able to start and put air compressors on the line.
2 Be able to stop and take air compressors off the line.
3. Be able to blow"down compressor tank.
4. Be able to drain compressor tank. ’
5. Be able to take time checks for proper running conditions.
Apparatus: -~
1. Shop air compressors

. : . 2. Watch for timing

. P\Cmedure ) .
1. > Check lubrication oil in compressor. ’
2. Check for toolshor rags. =
3. Open discharge valve.
4. Check belts. . ,
5. Start compressor and make sure it cuts off at proper pressure. ~
6. Open blow-down valvé on tank to remove condensate; secure valve_ when  air is

blowing.
. 7. Secure compressor; blow down tank'to 0#

Start compressor, and record time it takes to build up to 80# 5.

Assxgn ment:

1. Follow outlined procedure on all*compressors in shop. Y
, 2. Log all required data on chart. ' :
3. When workmg w1th main contro] air compressor, make sure auxxllary compressor
is on line. . : ‘
4. What happens when all ‘control air is dropped to 0# s in the system?
. 5. Give all readings to watch engineer for his log. , ‘
) 6. What purpose does an inter ccgo]?s_erve?
' 4 W , . [N
. ~NT ~ ‘ "
B —_—

ERIC . - e S
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pATE | TIME,| DRAIN | oL | .
TAKEN | 0"—8d"| TANK | LEVEL | -

CONTROL 1 \
AIR | : | D =
MAIN | | | " o

CONTROL
AIR | -
CAUXC e

|
SHOP
CAIR |
MAIN | - .

TIME. CHECK FOR RUNNING CONDITIONS.




ASS{GNMENT 1 3-D 1

~ 7

. N ) L . e
L ’ . ‘e < e
- et s 'Tltle - Compressor M'amten;mc':c A
- N - . - T . » \
’ ! .. T S e ’ . ’
ol ObJectlve oo : : ’ s ‘
e
: ‘Be able to dlsassemble Ovérhal‘.ll reass&mble and Kest an* air compressor
¢ . e o 5 - . ) . - . , -
. . . . . N , . v f ," "'
\ ) Apparatus \ SN ot oo
+ .1 Air compressor N CORES . ' .
\ . \ '
: . '2L Too]s T \ . . . .
c O . . I .
) > 3. Data sheet . : . L ‘
= . A- \I | . »
- N o . \ \
o Procedure: oo . o o ot
* ';’. " 1. Sign out an air compressor. - <. .
L. 7 2. Mark all pares. .. - ‘
) K .~ 3. Strip it clean and replace parts if .necessary . ’
. ' - 4. Reassemble. - '
S o e S
OII .;\ . . , . N
L4
o Asslgr_lment v - . ‘
A4 .77 - 1. Follow outlined procedure.
ST 7 . .
. oL 2. When® compressor’is completely disassembled and cleaned,*notify instructor:
’ "o 3 Reassemble compressor and set compressor up. for test run. Notify instructor. .
’ . L ¢ B . 4
s T ; B . ST T e — . R '
, " % Note- ‘Kéep all parts ‘of,co\mpressor together: lost pieces will have to be replaced.
. ’ - , Y — N . -
“ IR ’ e N
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Objectrve ‘ |

—~

1 AssioN ANT 14-A-1 /\ }

.| . Titler Eleftrical Safety

& S s
1. Be able to use pa er saﬁct) practices and procedures wh»n .working with e]e\ctx’lca]
equipment. . . . .
- : | - “®
Apparatus: .
* 1. List of electrical safery ryles. N

Procedure: \

1. Study list 'of safety rules.

o]

Do not attx’npt to work on any electrical assignments until the instructor has
discu\@cd-sa ¢ assignment with you.

v e _ :
Assignment: . <.

1.

Pl ]

Can you explain ‘why it is necessary to follow allglectrical safety rules?
Why do you feel it is necessary to have all electrical equipment grE)unded?
Be prepared to answer any other questions on electrical safety ruies.

Can you think of any other safety rules to add.to our list?

Note. Electrical safen list is to be signed by student and parent and brought back.
for filing. No clectrical assignments can be started un]ess safety list 1s on'file.

- : -
5




Aruitoxt provided by Eic:

4

witer. ‘

- ! .

¢

wu

“
.

switch.

. i il

p(mcr ts off. . '\

e

- ~ '
"Never pull' afuse b\' hand: use a-fuse puller.

.

or a low voltage drop - hoht' . . B

s

Do not handle espacitors until they have been discharged,

»

12. Protect all electrical equipment when washing down.
. ]

13. Never use a water extinguisher on an clectrical fire.

P N

14, Ifsin"doubt. stop and notify instructor.

15. Doi’t try to he a live wire: vour' fuse can not be replaced.

e

. : s
4. Never work on clccmcal cqmpn et while you or the cquxpmcnx standing in !
li " -

/
.
‘

Do not poLe vour fingers: in clectrical SW1tchcs starters. or sockcts R

"6 Do not work on live clectric circuits: alwavs pul] circuit brml\cr fuse or mam\‘

Always check clectrical equipment wich tester after killing circuiteto be sure that thc

9 Do nat work i steam and water side of boiler with a drop light: use a portable light

0. Never put‘currcnt t¢ any/project until it has been checked out by the instructor.

1 ¢ ' “ - bl ' t\ N
o . \ . . , ) / ‘ Ny T~ . \’\1\\\.
, / B ~3
/ / / ' SAFETY ASSIGNMENT ELECTRICAL RN
. \ b
/ . ¢ o SRR
NN ™ ! “1 . ’ '
1 Always c/wck fo sce that all power fpools are properly grounded.’ )
i : B '
2 chcr use a gower wol. ¢ ¥tension gord. or drop light with a frayed éo’rd. "
‘ - f 7 :
3 Never unplug any clectrical cord pulling on wire cord: usf plug. / . oo _
- ! i Tt ““——«Ls‘

i [

)
y

L\oi‘:"‘ /‘.
.. ~‘\ . ‘.‘;‘,

o

’ .oX

> . .
N - ; ¢

PR

L]

- A‘w student failing to comply with the above sules may be subjcttcd to dismissal
for his own srfet) as well as.thé safety of other shop personnel. .
: N . ) [ a . . +
\ < e ' ‘ Date 5 .
PARENT'S SIGNATURE . | . - : :
STUDENT'S SIGNATURE - © . .
: 3 : -~ ) . . ' ‘ e ¢
. [NSTRU(?T()R'S SIGNATURE Co ~ )
, 96 . ’ ) e 7
- . , 2 i 1, . ] ) '




Objectives:

Be
Be

! . , . . ) .
L 4, rcsnng meter . \ . / ’
| ! . ’ .
. 5. Receptacle plug ‘ . ’ .
. . < / ;«! “, .
o j "
. ‘ Procedur: : l s i /
o 1. Lay outa serxeq circuit wxzh two- lights in the circuit, o -
2. Lay out a parallel circuit with two lights in parallel. and a switch in senes with /
cach light. Theck each circuit /h the meter. I
Note  Before any tests arc madc. 1der1[ will havd instructor check a]l wmng .
B “"«
. ? | . B ;N
Assignment: : ’ s
'~ T 1 Aftet laying out each ciccuit. instructor will check finished work. .
. 2. Be prepared to. dISLUS§ the laying out of each circuit with your instructor.,
N . f .
- 7 \l “ Ll :
14 Y . . - " .
\ K o’ - * -
N N . /.
. . (\ /’
’I
. Y ‘) ] , N
. * . . ’ A , . '
. P \ ' v /
& » , . - N
. . .
» - . . X < - B}

ERIC *

Two sockets and lights |
Two switches (single poIlC

. X
able to lay out.q ser
able to lay O‘uta\sh

s o
[ <
3
€ »

| < 3

16 insulated wire -

4

1es circuat.

I3

le

o
rey .

/
\R,

patallel ¢ircuit, - .

. ab]c to-lay out.a seerS\R'ara]]c] c1rc&(t N

// W

o




Note
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!
)
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ERIC.., .. -

Aruitoxt provided by Eric N .
L

] 4

4. Lamp and socket
5 Test meter for continuity _

Procedure:

b

™~ /
. 4 d.
. : 3 Te

: 4. Notify in

it Apparatus: . “
;o 1. No. 16 insulated wire O (
. 2. Pressure-trol and aquastat . 77 - o .
3. Low! water cut-off = - ) T -~ N
* ~

| . ¢ - "

Instructor fust approve dmwmg, befare procbedmg

;Connect in series the following conitrols: . -

Pressure-trol - / I \

Aquistat | /o . e

Low- water cugoff © 4 \

Lamp and s;quelt r .o
st circuit fof corytmu/(tv grounds. “shorts. =

structor when' rdady/ to connect to a power source.

. . ) o fo! !
e K4 / / | A
- JAssignmen A\ .- . f ‘ )

. . * / +
1. Connect circuit to a‘p(rwcr souree and

r

-

-t

l.]C(;E- to sce //l’mt g.ach

.

1. Make a ling drawing on sketch apt:r of how you are going .o connect th«;
pressure trols low-water cutoff. aquastat. and }am[ﬁm a series CerUl[

properly.
‘ . 2. Be prepared to discus hc fo”oy/n with|your instructor.
. . J5
a. The function of fhe pressurt;trol in th circuit.
b. The function of the aquastyt infthe cjrcuit.
e ‘ ¢. The function 9f ¢hé ]ow wyter cutoff in the circuk.
. oL d. The powbn]m of conncc ing one or all of thée abgve contrdls_in a parallek "
urunt ", ’. “ . "
R ~ ' R 0y Sy N -
: ’ /
- _— V
M ~

¥ T
A ' “ -
‘ . ASSIGNMENT 14-B-2 <
i . Title: . Basic Burner Comyol Circuit .
/ Objective: ‘ ' ‘ L.
/ 1. Be able to describe how ‘the pressure-tral. aquasmc and the Tow-water cutoff are
connected in a burner conrol circuit. o ‘ . ‘

-1

.
s
»

; ~N

»
”

‘\\‘\t
R / ;o
/ S

~

,#y kg N ~
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[ 4 N < < . ’
' ASSIGRMENT 145C-1 *
A | B \ . *
’ \ "I\i'tlc Starte Rdlays,\\and Switches -
. \ _ ] ,
\ . ‘ .
* Objectivés: N N v
. 1. Be able to dusassemble, cleansthe contacts. and assemble a inotor starter. @
2.\MBe able to clean relays and switches.: & - et
. | : .-
e Apparatus!: . ]
1. Motor stdrtc
‘ 2. Relay < ‘
M e
. 3. Switch = ¢ , , .
' ' ¢ L) 3
“
. Proccdure -
1. Disasser “ and clean the motor starter.
* 2. Examine contacts and dress with a contact file if they are worn. )
3. S Assemblestarker_and. fest.
) \ 8\ ol e - . -
. ‘ . ' Disassemble’and\clean. the relay. L | S
. ‘Dress the conracts if necessary. ' ; ’ i}
Assemble relay and test. C, X
o 7. 'Examine switch, clean, and dress contacts, ‘
, | .
' = Assignment: : . .
. 1. Have instructor check your work after the following: “ B
: a. When starter 1s dzsassemb]cd, eamd and contacts are OK. ' '
) b. When starter is jeady for testing.. - . ,' ‘. |
N : . A ) . ~ *
' . ¢. When relay js didassembladcieaned. and conracts dressed. |
¢ . L . R . " |
: When relay i/ready for tesging, .- } : -
. e. When thre switch is cleaned.” ' { ‘ |
* ' B |
|
i .. |
. pe> |
_— |
*i‘vi‘ N . ’ B
< ¢
. - ,/,/ . p : ' |
g h ¢ |
R , \
> " . . / / ~ 3
¥ . s N » }
/ i ¥ f -
.- . . - Lo / i
/ 1 N » t \ ’ l
. 1 .-~ ‘

¢ - . .
\;\\ , - / . K
» s |‘
| . .
. ’\ - P’ . L .
' : .
o ¢ 99 e
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. ASSIGNMENT 14-C-2

&

o # ’
. Title: Fuses. Breakers. and Hearers ) i
\ M ’ .
‘ ()bj'cctivcs: . -
1. Be able to test fuses and breakers - ‘
J\ 2. Be able to replace a fuse. ’ .
‘ ‘3 Be able to replace a heater. 2 .
| \l . . y -
gr \ Apparatus: - )
{ % 1. Assorted fuses. breakers. and hcatcrs '
— 2. Motor starter ‘ ' .
! " 3. Fuse pullers | -~ e
I 4 Fuse box o .
L 5. Test meter IR
: ' . . .0 .-
’ Procedure: . ao -
1. Test cach fuse and bregker for continuity. \ . -
2. Check cach cartridge fysc to see how to replace hnk. o L B
‘ 3. Using the fuse pulfer. gull fuses from the fuse box and check for contmmt\ 4:." '
‘ 4. Replace fuses with the fuﬁpullcr
Lo, Remove the heatédrs from the motor starter. and check heater numbers to see 1f
) thev correspond with the nimber recommended for that starter. p
+6. Replace heaters iny the starter. and test. "1
- N ’ \ = )
Asswnmcnt : N\ - k4 !
1. After complctmg the above proccdurc notl\‘y%instructor and be prepared to -
answer the following: /
t. ~ a. How a fuscis tested.
¥ . .
& b. How t6 replace a fuse. ~
/ ¢. How to test a breaker.’ :
d. How to replace’a heater .
. . . -\\ \ N - AN

Elk\l‘c . ) . A | ..

Aruitoxt provided by Eic: . .




ERI

O

Aruitoxt provided by Eic:

v

2. Be able t6 show how to use the various fypes of electrical meters.
. ! o N o
Apparatus: k )
1. Voltage meter L C :
" 2. Ampmeter = e ' . .
3. Ohmnteter . oo ‘ -
4 . Continuity meter ,‘ ' ,
5. Motor N v < . .
Procedute: - | ) . :
, "
1. Examine each meter carq;fu“)" taking note of the.use for cach meter.
2.' Disassemble the motor. marking cach part where necesiary. ! ,
3. Check the motor windings with the cgnt]nuity andi the ohmnjeters; record ¢
readings. ) k | .
4. Assemble the motor. and konnect to a powdr source. |
*5. Check voltage at the motar with volumeter. and record, P
__~ 6. With motor running check load with the am@mcter. anld record. \\
[N ' L]
Assignment: ;
1. Complete the attached chart. _ ‘

N 2

3

. Tide: T:vas and U;es of M\cters \

- .t : .
O[S'jcctives: , : ; . L : \
T: Be able to.describe the various types of electrical meters. -

4

. . . '_- ‘\ . :’ " _(‘ R
-A§SIGNMENT 14-D~1 v

. '

i

Have instructor check motor.

~ N + . ‘ .
Be prepared to discuss the tvpes and uses of the various meters with the

ipstructor. . ‘
» . . { l

v |
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‘ S
/" ASSIGNMENT 15-A-1
H . ' &

. Title: Taking Over apd Maintaining a Shift,

.

(.))a’]ecnvé\\lE ' c
‘1. ‘Bé ab Q ‘take over a shift.

2. Be ab{e 1O maifitain a shift.

N Ap/p atus:

1 BorJe room _
=~ 2. ,Boiletroom log y
K.\ 3. Studept/fireman e KSPOHS]bl]lt) hst .

R .
\ 8

Loc ddre . o B g .'_. . ' “

| 1. Study stude!nt fireman respénsxbrlrtv sheet. B R e

2. Notify mstquctor when ready; then follow routmg oftakmg over a slnft with the

foe

Instructor. . - .
Procced with normal dutles of maintaining a'shift.

. R A

,

¢

Asgignment
Follovt outlined procedure above. 4
You will be éssrgned the duties of a fireman on a weekly basxs throughout the

year. . .
Why do you think it is necessarv to report for work 15 to 20 minutes ea;ly

U

- ERIC

Aruitoxt provided by Eic:

*,,___J‘
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, . ASSIGNMENT 15—A— L ‘ |
. A : A
X LT "! Title: N Ass:stmgm Plant Scar&Up “and Shut Down . .
on " .;-‘ N ¢ 4 « . ! ‘ ( = ‘
‘ . u ot .t PN ” ¢ ~ L.
Ochctwcs : ¢ " . v
« - « 1. .Beable 1o h@“}p start up,a dcad p]ant N, .
7 s o : ’ ' |
N . 2. Be able ro help’ s,ccurc a lve pl‘lm. ‘ b : . |
R N . @ o :
- . © \ R : |
) . Apparatus: L o- , . . ‘ ., .
. R S -, ' b |
* 1.° Boilerroom b/ . l - |
\ , ' P - - ! - .
) L c g /{ R P
. Procedure: <, “ ' T
: L 1o Withethe semor ¢ ering studdnt. check comp]ccc plagt for stdrt-up condmom .
a A7 Assist i inspecylng and starung all necessary auxiliar equtpment. ~ SR
. . , ) ) - ‘
. ! 3. Assist ui startifiy bojler and help }LerfOrm a Checks. — L
| 1. Witk scnmgngchnno studann !clp s¢€ure the plant-so that it will be left in a,/ ;
safe condit b ) -
vy - . .
. .- . 1 .
e Assignment: i \ ‘ .
1. Follow procedure utlmcd above. : ) C al
s . - 3 Vi
. 2. Muahe a detaitedTist of step-by- Step procedurc to oliow m.s%aftmg, up a..dead N
, . N . v« - \
. J’Lant . i - . s ’ ) i
3. Make,a dcwlcd lm of thc step- bv-swp proccdu in’securing a Tive" plant | .ot
.l ] : : \ t
~ A Pt H]
- ' . ¢ “, a , * ‘}\ . ; '
. . e~y @2 T 4
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' g ASSIGNMENT 15-A~3
: Title: Fuel Change Over

+ Objective: ‘ ‘ !
1. Be able to change burner over from gas to oil or oil 9 gas.

Apparatus: 4
1. Comblmtl?n burner gas or od . . -
2. Data sheet

4 ’
[

~ Proce dure . / .

* 1. Examine boiler #3 burner, contfols, and piping,
2. Examine boiler #4 burner, controls, and piping.

Assxgnment RS

.

1.

t2

Wlth the help of burner data sheets make a sketch of gas and oil piping 1nc1ud1ng
all valves needed to change over for both #3 and. #4 boilers.

. ‘changing over. -

3. Pl\f]\ one boiler, and actua]ly change it over.

¢

.

€

2

\Nonfy instructor when ready, and ﬁescnbe in detail how you - wou]d go about

N ’ Vot
v ' \
‘ . )
vt [y N \ ‘e
4 Pl N
/
‘ \ . A
£ ' e
-\\ _ 4
T~ ! ‘ ‘ \‘.
’ ‘ /o
“ . | 3
! . ¢ | .
"
'S » .
.
) \ B
N =~ .
Tantm — i - R . ’
R -
) N .
‘ A - et
’ |
A L -
[ ‘ -
' ¢
1 -
[ ) -
. . |
. i .
\ b e L
$ > ‘4
l‘ 1
A | \
| . ‘
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— ASSIGNMENT 15—B-1

Title: Draft Adjustments .
: S Y

1. Be able to adjust furnace draft for automatic operation.
2. Be able to adjust furnace draft for manual operation.

-

Objectives:

ie

ar ~

Apparatus: C ) »
1. Boilerroom ‘
' : '
Procedure: ~ .
Note: Student engineer must be on hand while completing t@;@gnment.
1. Examine condition of fire in Boiler #1. - : <
L 2. Record draft read ng on gage, N B -
3. Open manual damper wide. .\ Y
4. Examine fire and tecord draft r¥ading.. ' aoe .
5. Gradually close damper taking note of-fire and draft reading on gage.” C |
Note: Do not let reagling on draft gage get closer to zero than -.05". . L \
6. Reset damper to o‘_;ginal position. ‘ ‘ ! ‘ " ‘ Z/ )
7. Examine condition of fire on Boiler #3. /

8. Follow the same procedure, but us¢ damper control s7tt1ng at panel boéﬂrd

/

Assignment: . ‘ ' \. ;
1. Enter all data ealled ?or on attachec{ chart. ‘ :
- 2. Why i it important to control the furnace draft? ' . :
3.

In yobr opinion, which of the draft systems (manual or automatic) would be
moré dffective in maintaining a clean fire? Why? R .

a0 > « i <
& ’j a ‘

1160 - ’ S




°

A

. IF

40 3dAL

= lER
. 4Q

_NOILIONOD

IMvL dn

ONIAV 34
1 d4vda

30VNYNA
'ONIQV 3Y

1 4vyHa

e PUT

MO _

HO HOIH

NOLKISOd

43dWva




P * . '

~ . . b

» - ‘ , ASSIGNMENT 15-B-2 .. . = ' .
R ) .7 7 Tide: Oil and Gas Adj;xstments - RN 4"
L. Objectwes < ) . R ‘
. . 1. Be able to, dcscnbc where vanous’od and gas ad_]ustmcnts can be made that W1]] -
'Q- Lo b " affect operating conditions, . o o
T 2. Be able to describe how these ad_]ustmcnts affect opcratlng condmons. L
.o : . q S .
’ , v ' Apparatus . j 3 '
. v - T Boilerroofn . : . . - ’
L " 2. Charts at}achcd ’ b : . . ) "
. Procedure: [ . . - ' . ! o
1. Start wllére “fuel oil lines enter!boilerroom, and indicate on chdrt all the
- temperature and pressure adjustments possible. ' ‘s ) .
- © 2. Inspect each boiler, and @dxcatc all possible tempcrature or prcssurc ad_]%Emc,nts ’
e "’.}-\in oil or gas lines.. b . C . N L
:. Assigmnent: N \ ) . S T , ’ v
t 1.\ Follow procedure butlined abave. : T . RN
1 2. +Record all tempera\urcs pressures, and effects mdlcatcd . -y b »'Kﬁ; o
- ‘Why do you think lit is necessaty to be'aple to adjust temperatuges and pressures ~
» ’ “ : n the system”® Why can t thcv bc fixed at_bne point? — f\ oo R K
. U U S ETRE
f : Notc: Foi]owing is cxampﬂ/ofHo».v To Wse CHart: ~ N S T
i o Locagon ofad_]ustmcnt . Fuel oil suction line. =~ _. . R
) . . Type of adjustment .. Tunpcmturc e SR R
- P Rcadmg Temp.-Press. | ‘100'F - a7 ' ) w
L / " Effect if too high . = Fud oil pump may lose suction fires will bc unstablc o
b SO - " Effect if too low , Fucl pump will grow! - _suction press will increase S
.o / You must indjcate . % least 10 points of adjusement in our system. | _ )
“ M 7 “ ’

® A kY
\\ ; ( \ . ' ‘ . PEE N ‘,/
/ ‘ a , N 3 ?9 B ' -
/ | 118 -
| \ 2 , S
o . ;108 . §
! ‘ , 3 ‘
Q ' ' ‘ I » .
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. - ; ¢
N L . . . ~
A .. Title: High- or Lg’wiﬁater Condition,
f ! ) : .’.
’ N ble to handle high- or low-water conditions. . LT
N . . . N .
i » Apparatus B | . s : IR
MY / : 1, Bollerroom — boiler on line . , ' . i
a- - * ' T = ¢ ) ‘L . . ! Y
. ‘ Procedure: . " v
: h 1. - Report - to student. engmeer and explain jour asslgnment / :
2. Ask him to allow watet level in boiler td drop slawly. Notice what hap;Zens -
/’ _# 3. Bring water level up to normal and then s]owl“y water to abouc 1" from top
¢ of glass. Notice what happens .
4. Using bottom blow down' restore water to proper level.. ~ ,‘_t/, .
‘ Assxgnment() ' : Lot ’ \ / X ‘
\ 1. Follow outlined procedure above. - \\ ¢ B o .
: 2. What effect did droppmg the_water level \ the boiler have?
"3.. How much water was in the gage glass at that poipt?
4. Xihat effect did adding water to 1" From t\)p of ‘glass hayve?
‘ 5. What s‘??p*danger of hlgh water? Low vxater’ ' o
6. .-How dokou know when it is stlll safe to add water to your boiler? - )
7.

. 1f you entered yoyr boiler rodm an

ASSIGNMENT 15-C~1

1f you eqtered your boiler room and saw no water in your'gage glass and. got no .

water out of bottom try cock, what would you do?
a full glass of water, wHat procedure
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- ASSIGNMENT 15-C—2 N
”, - . s
N . ' 3 .
» ' - s ’ ) ¢ I . . . l- *
: . > Title: Flame Failure - ,
.8 ! [N
L] . .
R Objectives: . ! . e ' e . .

1._ Be ablé to recogmze when boilér has had a ﬂame failure. . * -

. . - 4
- 2. Be able to put botler back in service after a flame faxh'rre.-.v_ .
‘ N . .~ . 4 . -, .
- Apparatus ’ R S A s W )
1: Boilefroom — boxler on line : vl .

fer ‘ R 5 N
, ~ 2. Watch for timing oo 0 . .

s oL e PN N i |
. . : ’ T ' ‘
. v - . N ~ ,
Proc,cdure , Yoo - )
* 1. Report to student engineer and ex‘plam your assignment. - . 1
. .2. Ask him .to:reémove fireye from boiler on line. N()txce what happens and she |
\' . amount_ time. that it_ took |
. ) X
<t 30 Ask himi reset control: then time how long it takcs for burner to light off. \ ) ‘
. ; - - . |
. . . , - L . . . \‘ . / |
- gnment: ¢ o o ] ‘ |
v, = . o

- How long did it takh fo; ﬁ eye to shift burner off7 “g3 \ Y {
d Ewglam Jhow to reset your? entrol. ~ [ R R \ / |
How long after reset before{pilot hghts’ 7 C : Vo ‘

4 A:} How” long, afjcr pl]qt" lights does main flame .cgme on? - \ \

- -/ How can.you tell if boiler lis off.on a flame failure.. and ‘what procedurc would X 1
N . \ you fo]low before lxghtmg off, . T .o . :
;N A2 D : - ' B AP . .
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ASSIGNMENT 16-A-1 |« ~ . -,
Title: ‘Cicaxfing Fire Side i N Sl

vt -‘ > . ’ ! ‘;: ‘ :
.. . C)bgcctxvcs T S e
s, 2+, . °  1.7:Beable touse. mechanical’ boﬂcr clcamng tools. ’ R ' -
.. B D% 2, Be able to clean furnace and tl_leS‘);‘lid fm;‘tubc Yoiler. . ‘.

S ] : , \ : LN, e |
. N ! . . 4 \

L C , .+ ¢ C .
. . . Apparatus: , . : . - " - N g
T 1. Boiler cleaning tools (air or clcanc) AR S . -

Scaffolc{ : v - ’ , - -

Gloves, mask. and éogglcs N ‘ ’ B - N
Wire brushes -, \ : ‘ SR
- Vacuum A o ‘ . e
Boiler to bC\;\}caned E

& N ' / . N , P - . 57

s v [ B3

s

R

o " Procedure: o

’ R ) .1. You will be assigned a boxlcr tha%off the lmc and cool. |
Lock out-all conerdls. . - e ’ *

Hang signs — Dar’lgcr - man in boiler™. - e :

St up ‘ﬁﬁgfolég*.& : e . . ; ‘ .
Set up"c]camng tgols. - ﬂ‘ R LS
QOpeh up f{res1dc of boiler: secure firedoors carefully, b :
Use «drop cld)thss to protect Burner. ) \ N
Punch tubes: then wire brush tube sheets. furnace, and combustlon chamb er.
. Use vacuumi to pick up all soot. . o - o . . -
: 10. Clean up all soot around outside of burner. . '
‘11. Have instructor check your works ‘then closc‘up boiler. g ‘

. ,  ~12. Clean all boiler tools and store them neatly. - o
) . . X T

2 Assignment: : N . : ) '\\ JA‘
1 ] o 1. Follow procedure optlined above. / -/ ;

L' .. . 2., Wln do you.think it'is necessary to*remove txll signs of soot — espccnall.y f'you

were laying up your boiler. L

1

0N U AW

[—
b
el

+
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ASSIGNMENT 16—A-2
Title: Cleaning Water Side s
.Objectives:

1. Be able to remove, clean, and replace handhole and manhole covers.
2. Be able to thoroughly clean the water side-ofa firetubé boiler.

2 . woE
Apparatus: '
1. Manhole and handhole gaskets
\ 2. Boiler to be cleaned o ‘ ‘
\ ‘3 Hose”for flushing ‘ ! . e .
) / 4. Bucket . ’ ) '
}\ S Profedure: ‘ \ ‘ o S \
' 1. You will'be assigned a boiler that is off the/line and cool. ‘
J, 2. Loek out all controls. ' .
3.~Hang sign ‘‘Danger — Man in Boiler”
-+ 4, Make surethat top try cock or air cock is open,

5. Remove manhole cover taking care that cover or nuts do not drop in boiler.,
6. Take cover, dogs, bolts, and nuts to work bench. / -

.7. Remove gasket ’fro;n manhole cover, and thoroughly clean cover.

8. Chase kads on bolts and nuts,

9. T /’oug.{u‘]y cleafl inside of boiler where manhole cover scats.

10. .Using bdtgofit blow-down valves, dump boiler.

11. Segu/r,c/and tag out bottom blow-down valves.

12. Refnove all handhole plates, and thoroughly flush water side.

1 3. Get new gaskets for manhole and handhole, soak gaskets in bucket of water. |
“14. Follow same procedure for cleaning handholes ag you did for the manhole.

15. When water side is thoroughly clean, notify instm\cN\(fo; check out.

16. When putting handhole awd manhole covers back, make sure gaskets.line up

even all around. ) |
17. Have instructor check before refilling boiler. , .‘

Note: Never dump a boiler that is hot. Never dump a boiler unless you intend !to

\ fish it gt once.
\ .

\

\ » 4 .
Assignment: - ' »
Ngnms . _— e
1. Follow|procedure o\ut]med above. Be prepared to answer the following questions.
' . . .‘ 3 . .
2. Why is\it impogtant to clean both manhole and handhole covers? Why is it
/ important to clean where the covers seat in boi]g\')/ \ . ‘
o 3. Why is it necessary to vent the boiler before opening steam or water side?
4. Why are handhole and manhole covers oval instcad of round? |
5. Do you think old gaskets can b\ used again? Explain. . \




ASSIGNMENT 16—~A-3

Title: Boiler Inspection
Objectives: .
1. Be able to assist in getting a boiler ready for inspection. ~ - ¢
. 2. Be able to remave and replace a fusible plug. ‘ \
. 3. Be able to locate and remove all plugged tees. , \
4. Be able to assist in removing tops of feed-watér regulators fo cleaning and
internal inspection. g - \

1

!

Apparatus: ‘
1. Boiler 1
]

2. Fusible plug

3. Rope

4. Teflon tape

Procedure: . ,

‘1. Secure boiler: then thoroughly clean both fire and water side. Remove and clean
all handholes and the manhole “cover.
Locate and remove old fusible plug; replace with a new one.
Locate and remove all plugs on cross tees; clean plugs and wrap threads with
teflon tape. !
Remove tops of all feed-water regulators and low-water cutoffs.
Remove float from inside regulator; and using rope, lash top of regulator and
float out of the way. ’ s
Note: Do not bend float rod. and do.not disturb any wiring.

.

. §hase threads on 'bo]js and bolt holes.
Thoroughly clean inéide of regulator. _ .
Make a new gasket for regulator, and keep all parts together ready for rcassembly.

Assignment: // _ ?
1. You will| folow the procedure outlined above working with and under the

direction ¢f a senior engincering student. .

‘When boilpr is ready, he will notify the instructor in charge. After the instructor’s
examinati¢n, the boiler inspector will be called in. i ‘
When the inspector arfives, you and the senior engineering student will assist him
with the inspection. Make notes of any information that he gives you.

. After ir?sppctior\. you will 4sk the instructor in charge whether the boiler is to he
put back in service of layed up.




-

» ASSIGNMENT 16—-A—4 ’ ,

o /. . -
3 *Title:  Laying Up a Boilc_r '

Objectwc . 1 ‘ , ‘ -
.Be dble to assist in laying up a boﬂer wet ordry. -

Apparatus:

1. Boiler (firetube) .

2. Gaskets, manho ‘handhole < . N
./ . ' -
oilers that have just_passed inspection will either bé closed up to be put. back
into service or layed up. Instructor in chdrge will 'decide whether boiler will be
layed 1.}:b wet Mry. o R o

Procedure: L ) - ) - ‘
" Tolay upa bpxle;»wet '
1. Tho{ugﬁly clean fire side, water side, handhole covers, and manhole covers, and

P
-

i
2. %amme water side to be sure there are no tools, rags, or personne] 1ns1de Then
close it up using new gaskets. ;
3. Fill boiler with chemically treated water. Chemicals to be supplied by senior
engineering student in charge of feed-water treatment.
4. When water comes out the air cock, secure water to boiler.
Oil down firebox, tube sheets, and. tubes! )
6. Close all dampers and hang signs.

w
.

To lay up a-boiler dry ‘
Follow pracedure outlined for cleaning fire side and water side.
Oil down firebox, tube sheets, and tubes.

Place manhole and handholes together in firebbx.
Close all dampers and hang signs.

R UUI 6 I

b

Note: In 4 damp botler room, it wou]d be bétter to close stean and water side qf’ boder

leaving trays of wate}/absorbmg chemicals inside (slaked lime or silica-gel). These"

- chemicals would have to be checked penodlcal]y and réplaced when they become
water logged.

A:;signment:
1.

-
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ASSIGNMENT 16—-A—5

Title: Replacing Gage Glass

v the internal parts of gage glass fittings are constructed.
t a gage glass to size.

4 Model of gage glass fittings

¥
N

Procedure: . ‘ ’ \ |
1. Examine model of gage glass with flttmgs, and tak¢' note of the inté arts.

Examine gage glass cutter. s A
"Measure the inside dimensions of the gage glass fitt\pgs; then subtract from it to
give you the size gage glass needed. -~
Measure and cut to the correct length, the gage glass ndeded.
Install -the gage glass you have just cut using new washefs.
Tighten gage glass nuts as per instructot’s instructions.
Note: Do not tighten too much or the glass will break.
Assignment:
1. Follow proccdure as outlined above.
2. Have your instructor examine completed work. .
3. Be prepared to discuss any or all of the above procedures with your instructor.




' ASSIGNMENT 16-B-1]-" . o ,
Title: Rotary Cup Burner - S

Ob)ecnve : . ' " ’
1. Be able to perform routine service and maintenance on .a rotary cup’burner..

0

Appara{tus:
1. Rotary cup burner

Procedure: oo . ’
N 1. Secure burner; then check with instructor before proceeding. ' A
\ 2. Mark fan housing cover, and rempve it. l
" 3. Clean the fan and housing making sure that the line to the air switch is open
: and also check to see if the primary air damper is clean. . 0
Remove the burner cup, and clean it taking care not to damage’the parts. .
Remove the oil solenoid valve and the burner tube. ) . .
Clean, the solenoid valve and the bumer tubé. oo e ) >
Check'the belts and pulleys for wear. Replace if needed: .
Rep]ace\hqrner tube and solenoid valve ‘using anew gasket.
Replace the burner cup. \
‘Replace the fan housing, and check for the correct alignment.
Check for correct operation of the air switch.” S

-
~

/
—
H*O\D@\)O\SJ\-&

—

Assignment: T ‘L.
1. Follow the above procedure; check with instructor -after steps 1 and\
2. The instructor will ¢xamine completed wc)rk P
3. Be prepared to answer all questions pcrtalmng to the routine maintenance of a "

rotary cup burner.””

. T

~
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LT \ : ~ ASSIGNMENT 16—B-2
3 ‘ Ti’t_le: Air Atomizing Burner L .

Objectives ‘ “ . ‘ | - ) :
‘1. Be ab]e to clean the bumner assembly on an air atomizing bufner. ‘
2. Be able to clean the air filter on an air atomizing burner.

Apparatus:
. 1. Air atomizing bumer

N " Procedure:
\ . 1. Secure burner; notify instructor before proceeding.
Disconnect oil and gas lines.
Remove bolts connecting bﬁrner assembly to fan housing. .
Remove bumner assembly; carefully disconnect wiring to the elecnfodes
Clean the burner assembly housing. , ‘
Clean the burner assembly.
Check the electrodes fot the proper clearances. Reset electrodes if clearance is
incorrect. T ’
1 8. Replace' burner assembly, connecting electrodes as the burner assembly is belng
inserted into the housing.
9. - Replace bolts in cover.
10. Connect oil and gas lines to the burner assembly.
’ 11. Remove and clean air filter to the air compressor.
12. Renew oil in the filter and replace filter element.
13, Clean outside of burner completely.

.

-

N R

Assignment: )
.o 1. Follow the above procedure, and notify instructor if you have any problems.
. 2. Be prepared to discuss all phases of the removal, cleaning, and assembling of the
- : burner assembly.

-

b
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. N
s ASSIGNMENT 16-B-3
- » . ‘ " - .
Title: Gas Bux}nér . ' .
’ | ‘ .’ ,
Objective: : . ‘ S
* 1. Be able to clea? ‘the blower and butteri}y valve on a gas burner.
! ‘. AY
- i
I . |
Apparatus: ‘ ) e ; C
1. Gas burnér ) .
Procedure: °
1. Secure burner; have instructor check power supply before proceedmg
. 2. - Remove the blower from its housing.
3. Clean the blower and the blower housing.
" 4. Replace blower; check for correct movement.
. 3. Cledn and check for free movement of the butterfly valve. '
6. Clean complete burner. ,
Assignment: - B : - )
1. Follow the above procedure and have your instructor inspect the finished work.
2. Be prepared to discuss all phases: of the removal, cleaning, and assembling of the
blower and the butterfly valve. '
= ‘ N - -
. . )
'\.
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Objectives:

. 1. Be
\‘“‘ 2. Be

e, "

{
{
4
¢

3.. Be

Apparatus:

ASSIGNMENT 16-C-1  \
\ TThe— . ’ . /o
h Title: Valve-Stem Packing ‘ ) \ —

©

able to measyre the valve:stem packing. ) X
able to cut the valve-stem packing. /. v
able to pack/a valve stem. ' / . ' \

’ B
! . - - 4

1. Valve

2. Valve-stem packing

Procedure
1.4
2.
3

~N Nt B

10.

!

1., As
2. Bc

measurements and to repack the valye;
3. Instructor wﬂl mspect the completed valve.

. 4
You will be assigned a valve to pack.
Secure. valve so that it is safe to repack.
Remove packmg gland nuts. and slide gtnd back to expose\ old packing. Chase
threads if needed.
Remove all old packing from the packing box (Check for any small particles.)
Clean stem of valveé with crocus cloth or cleaning fluid. \
Take the inside and ouotsidé measurement of the gland.
To determine packing size, calculate:

- Outside — Inside =
) 2

-

Packing Size

Usmg the correct- type and size packing, cut the recp.nred number of rings
needed for the valve. : —
Note: Each ring must butt dfter going around the valve stem.

Insert first ring with the opening at the top; then successive rings are 120° apart
in a clockwise direction.

Replace gland and nuts. Insert gland at least 1/8".
i 1

_/ Assignment:

k the instructor to check your work after you have secured the valve.
prepared to discuss how you are going to remove old packing to take

-
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NASSIGNMENT 16-C-2

] Title; - Sump Pump
l )}
Objective: |
1. Be able to assist in the xiourinc maintenance of a sump pump.
| -
-Apparatus:
1. Sump pumps in the boﬂl;rroom
!
Procedure " { L ! .
1 You will assist a senidr/engineering student-in the servicing of an assigned sump

pump. A , . .

T——

i 2. Check to make sure all power has been disconnected from the pump. - '
% 3. You will assist in disdonnecting the clegtrical and piping connections from the e ——!
{ pump. ) —
4. Set up the hoist and tlre necessary slingg to-raise the pump. .
5. Remove hold-down bolts from sump, ~——2
6. Raisc pump slowly, checking to see if dll connections have separated properly.
7. Raisc pump; then lowdr it onto the spage pmvzdcd on the floor. J
8. Clean pump completely. « ~
\ 9. Check the following afiter the pump h bccn cleancd. |
a.  Lubrication fittings and i :
° b.  Bearings for wear|and frec n » s
c.  Impeller for wcarl free movementyqr rubbing o ‘ *
d. Casing for gaskets and broken o
10. Pump has to be cxamjned by the instrjictor at this point.
11. Replace pump takingjcare not to damgge lines or fittings.
12. Reconnect clectrical 4nd piping connegtiong to the pump. X
13. Test run pump with the instructor present. - -
s ~ S :
Assignment: R \

direction of a senio Lngmecrmgstuddnt

/ -

~ 1. You will follow the procedure outlined abovcw and under th

121 - ’ ” ’ 1




